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2396641 

RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Refeienoe To Related Appitealions 

This application claims the benefit of the filing date of U.S. provisional patent 
appOcation serial numt)er 60/212,359, attorney dodc^ numt>er 25791.38, filed on 
June 19, 2000, the disclosure of which is incorporated herein by reference, 

This application is a continuation-in-part of the fbilowing co-pending patent 
applications: (1) U.S. utility patent application serial ho. 09/454,139. attorney docket 
no. 25791 .a02, filed on 12/3/1999, which claimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111.293, attorney docket no. 25791.3, 
filed on 12/7/1998; (2) U.S. ufflity patent application serial no. 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional applicattoh no. 60/121,702. filed on 2/25/1999; (3) U.S. 
utility patent applkatton serial no. 09/502.350. attorney docket no. 25791.8.02, filed 
on 2/10/2000, whteh claimed the benefit of the filing date of U.S. proyistonai 
application no. 60/119.611, attorney docket no. 25791.8; (4) U.S. utility patent 
application serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 
11/iari999. which claimed the benefit of the filing date of U.S. provistonal 
appHcatton no. 60/108.558. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patent application no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 
patent appKcatton no. 09/523.460. atlomey docket no. 25791.11.02, filod on 
3/10/2000. whteh claimed the benefit of the filing date of U.S. provistonal appHcatton 
no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent applnatton no. 09/512.895. 
attorney docket no. 25791.12.02. filed on 2/24/2000^ whteh claimed the benefit of 
the fiUhg dates of U.S. provistonai applkatkm no. 60/121.841, attorr»y docket no. 
25791.12. fited. on 2/26/1999 and U.S. provistonal applteatton no. 60/154.047, 
attorney docket no. 25791.29. fited on 9/16/1999; (8). U.S. utUity appBcatkm no. 
09/511,941. attorney docket no. 25791.16.02. fited on 2/24/2000, whteh daimed the 
benefit of the fRIng date of U.S. provisional sertel no. 60/121.907, attorney docket 
no. 25791.16. fited on 2/26/1999; (9) U.S. utRity patent applteatton no. 00/588.946, 
attorney docket no. 25791 .17.02. filed on 6/7/2000. whteh claimed VnB benefit of the 
filing date of U.S. provistenal patent applicattoh sertel no. 60/137.998. attonfiey 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attorney docket no. 25791.23.02. filed on 4/26/2000, which claimed the 
benefit of ttte filing date of U.S. provistonal application no. 60/131.106. attorney 



docket no. 25791.23. filed on 4^1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146,203, attorney docket no. 25791.25. filed 
5 oh 7/29/1999; (12) U.S. provistonai application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162,671. attorney docket no! 25791:27, filed on 11/1/1999; (14) U.S. provisional 
appficatlon no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatkm no. 60/159.033, attorney docket no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provistonai patent appUcation no. 60/165.228. 
attorney docket no. 25791.39, filed on li/12/1099. Applicants ihoorporate by 
reference the disctosures of these applicatims. 

Background of the Invention 
This Inventton relates generally to wellbore casings, and in particular to 

15 , wellbore casings that are formed using expandable tubular members. 

'Conventionally, when a wellbore is created, a number of casings are 
installed In the borehole to prevent collapse of the borehole wall and to prevent 
undesired wtftow of drilling fluid into the fbnmation or inflow. off fluid from the 
fbrmatton into the boreholei. The borehole is drilled in Intervals whereby a casing 

20 which is to be installed in a tower borehole interval Is lowered through a prevtously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
interval. Thus, the casings are in a nested arrangement with casing diameters 
decreasing in downward dIrecHon. Cement annuli are provided between the outer 

25 surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested an^ngement a relatively large borehole 
diameter Is required at the upper part of the wellbore. Such a large borehole 
diameter involves increased costs due to heavy casing handling equipment, large 
drill bits and Increased volumes of drilling fluid and drill cuttirrgs. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to targe variations in hole diameters 
drilled in the course of the weil. and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of the 
35 limitations ofttie existing procedures for forming wellbores. 

' ' 2 



Sunrvnary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansim cone within the preex»ting 
5 structure, anchoring the tubular member to the preexisting structure, axially 
displadrig the expansion cone relative to the tubular member by pulling , the 
expansion cone through the tubulac member, and lubricating the tnterfeoe between 
the expansion oone and the tubular member. 

According to another aspect of the present invention; a method of coupling a 

10 tiAidar member to a preexisting structure , is provided that Includes positioning the 
tubular merhber and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to ti:ie tubular mefTtf>er by pulling the expansion oorie through the 
tubular member. The tubular member includes: an anriular 'member, including: a 

15 wall ttiidcness that varies less than about.8 %, a hoop yield strengtti ttiat varies less 
ttian about 10 %, imperfections of less than about 8 % of ti^e wall thickness, no 
failure for radial expanstons of up to about 30 %, and no necking of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of ttie present Invention, a method of coupling a 

20 tubular member to a preexisting structure is provMed ttiat indudes injedting a 
kibrteating fluM Into the preexi^ng strudture, positioning ttie tubular member and an 
expanston cone witiiin the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the. 
tubular member by pulling the expansion cone ttirough the tubular member. 

25 According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting structure is provkJed that includes 
^ positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring tt)e expandable tubular member to the preexisting 
structure and axially displacing the expanston cone relative to the expandable 

30 tutHilar member by pulling Vhe expansion cone through the expandable tubular 
member. The expandable tubular member indudes: a first tubular nrramber, a 
second tubular mernber, and a ttireaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection indudes: one or 
more sealing nmriibers for sealing the interface between the first and second tubular 

35 members. 



Aooording to another aspect of tto present invention,, a method of coupling 
an expandabto tubular m6mt>er to. a preexisting structure Is provided that includes 
posrtiontng the expandat)le tubular rmmber and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5. structure, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a. plurality of tubular members 
having threaded portiofis that are coupled to one another by the process of: coating 
the threMed pc^ons of the tubular members with a sealant, coupling the threaded 

10 portions of the tubular nriemberB and curing the sealant. ^ 

According to another aspect of the prasant invention, a method of coupling a 
tubular rhember to a preexisting structure Is provided that includes positioning the 
tubular ihember and an expansion cone within the preexisting sitructure, anchoring 
the tubular member to the preexisting structure; and qxially displacing the expansion 

15 cone relative to the tubufar member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting stmcture, and a sraling element positioned between the 
rings for sealing the interfece bet^n the tubular member and the preexisting 
stmcture. 

20 ' According to another aspect of the present Irivention, a nret^ 

tubular member to a preexisting structure is provided that incliides positioning the 
expandable tubular member and an expansion cone within the preexisting sitructure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displadng the expansion cone relative to the expandable tubular member by pulling 

25 the expansion cone through Vne expandable tubular member. The tubular member 
indudes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that indudes positioning the 
expandable tubular menober and an expansion cone within the preexisting structure, 

30 anchoring the expandable tubular mert^r to the pree)dsting structure, and axially 
displadng the expansion cone relative to the expandable tubular member by pulling 
the expansion cone ttirough the expandable tubular member. The tubular member 
indudes: a first preexpanded portion, an intemnediate portion coupled to the first 
preexpanded portion induding a sealing element, and a second preexpanded 

35 portion coupled to the intemnediate portion. 



According to another aspect of the present inventton. a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchorir^ the expandable tubular member to the preexisting structure, and axially 

5 displadng the expansion cone relative to the expandable tubular member by puiUng 
the expansion cone throi^h the expandable tubular iriemiber by applying an axial 
force to the expansion cone. The a^dal force includes: a substantially constant axial 
force, and an increaseki a)dal force. 

According to another aspect of the present Invention, a method of coupling a 

10. tubular rramber to a preexisting structure is provid«l that Includes posltiontng the 
tubtdar meniber and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular mermber by pushing arid pulling the 
expansion cone through the expandable tobularmember 

1 5 According to another aspect of the present Invention, a method of coupling a 

tubular rhember to a preexisting structure is provided that includes, positioning the 
• tubular mernber and an expansion cpne within the preexisting structure, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tubular menrtber by pulling the expansion cone through the 

20 expandable tubular member, and injecting a curable fluldic sealing material between 
the tubular member and the preexisting structure prior to axially displacing the 
expansion cone.. 

According to another asp^ of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes 
25 positioning the tubular member and an expansion cone within the preexisting 
structure, anchoring the tubular mernber to the preexisting structure by increasing 
the size of the expansion cone, and axiaily displacing the expansion cone relative to 
. the tubular member by pulling the expansion cone through the tubular member. 

According to another aspect of the present invention, a method of coupling a 
30 tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structurcf by heating ci portion of the tubular 
member, and axially displacing ttie expansion cone relative to the tubular memt>er 
by pulling the expansion cone through the tubular member. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positk^ing the expandable tubular memb^, an expansion cone, and an anchoring 
device within the preexisting structure, positioning the anchoring device above the 
5 expansion cone, anchoring tf» e)q;>andabie tubular member to the preexisting 
structure using the anchoring device, and axially displadng the expansion pone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular niember to a preexisting structure is provided that includes 
posiOoning the tubular member and an expansion cone within the preexisting 
10 stnjcture, explosively anchoring the tubular me^ 

axiaOy displacing the expansion cone relative to the tubular member. 

According to another aspect of the present invention, a method d (Dbupling 
an expandable tubular to a preexisting structure is provided that includes fbdng the 
position of an expansion cone within the preexisting structure, driving the 
IS ' expandable tubular menter onto the expansion cone in a first direction, and axially 
displacing the expansion bone in a second direction relative to the expandable 
tubular member. The firet and second directions are differe 

Aooording to another aspect of the present invention, a method of coupling 
ah expandable tubular member to a preexisting structure Is provided that Includes 
20 placing the ex^ndable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, reteasing the resilient anchor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular men^r to the 
preexisting structure by: pivoting one or more engagement elements, and axially 
displacing the expansbn cone. 

According to anoth^ aspect of the present invention, a method of coupling 
30 an expandable tubular member to a preexisting structure is provided that Includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandat)le tubular member to the preexisting structure, and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting structure, anchoring the exparxlable tubular men4>er to the preexteting 
5 struf^re by injecting a quantity of a hardenable fiuidic material into the preexisting 
structure, at least partially curing the hardenable fiuidic sealing material, and axiatiy 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided, that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting structure and applying an axial force to the 6xpandat)le tubular member 
in a downward direction. 

According to another aspect of. the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
15 placing the expandable tubular member and en expansion cone within the 
preexisting structure, injecting a quantity of a first fiuidic rnaterial having a first 
density into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quanti^ of a second fiuidic material having a seoohd 
density Into a portion of the expandable tubular rnember below the expanston com^ 
20 The second density is greater than the first density. 

According to another aspect of the present invention, a method d( coupling 
an expandable tubular member to a preexisting struchire is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 
25 applying an axial force to the expansion cone, and pressurizing an interior portion of 
the expandable tubular member below the expansion cone. 

According to another aspect of the present invention, a rnethod of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular mernber and ari expansion cone into the preexisting 
30 structure and applying an axial force to the expandable tubular member. 

According to another aspect of the present inventon, an apparatus for 
coupling, a tubular nnemt>er to a preexisting structure is provided that includes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting structure, and an expansion cone movably 
35 coupled to the expandable tubular memt)er and adapted to radially expand the 
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expandable tubular meniber, including: a housing including a tapered first end and a 
second end, one or more grooves formed in the outer surface of the tapered first 
end, and one or niore axial flow passages fiuidicly coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mmiber, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubuiafmember and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
10. annular member, having: a wall thickness that vartes less than about 8 %. a hoop 
yield strength that varies less than about 10 %, imperfections cf Idss than about 8 % 
of the wall thidmess. no failure for radial expansions of up to about 30 %, and no 
necking of the walls of the. annular member for radial expansions of up to about 
25%. 

15 According to another aspect of tfie present inventton, an apparatus for 

coupling an expandable tubular member to a preexistihg structure is provMed that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tutnilar member to the preexistirtg structure, and an expansion cone 
movably coupled to the expandable tubular nriember and adapted to radially expand 

20 the expandable tubular nnember. The exparxJable tubular member includes: a first 
tubular member, a second tubular member, and a threaded oohnectton for couplihg 
the first tubular member to the second tubular member, the threaded connectton 
including: one or more sealing members for sealing the interface betweeri the first 
and second tubular members. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular nriernber to a preexisting structure is provided that 
includes an expandable tubular member, an anctoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nrxiyably coupled to the expandable tubular member and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provMed that 
includes an expandable tubular member, an anchoring device adapted to couple the 

35 expandable tubular member to the preexisting structure, and an expansion cone 

* ' ' . 
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movably coupled to the expandable tubular rT^mt>er and adai^ed to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another* and a quantity 
of a sealant within the threaded portions of the tubular members. 
5 According to another aspect of the present inventim, an apparatus for 

coupling an expandable tubular member to a preexisting stmcture Is provided that 
includes an expandable tubular member, aa anchoring device adapted to couple the 
expandable tubular member to the preexteting structure, and an expanston cone 
movably coupled to the expandable tubular rfiember and adapted to radially expand 

10 the expandable tubular memfaier: The expandable tubular memt>er includes: a pair 
of rings for engaging the . preexisting structure, and a sealing element positioned 
between the rings for sealing the interface betweeri tfie tubular member and the 
preexisting structiire. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular merhber, an anchoring device adapted to couple the 
expandable tubular member to tiie preexisting stmcture, and an expansion cone 
. movably coupled to the expandable tubuler member and edapted to radially expand 
the expandable tutuilar meniber. The expandable tubular membeir includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular mennt)er to the preexisting structure, and an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expanclable tubular memt>er. The expandable tubular memt)er includes: a first 
preexpanded portion, an intennediate portion coupled to the first pree)q>anded 
portton including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tobular member to a pree}dsting stmcture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
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the expandable tubular member, and a valvaable fluid passage coupled to the 
anchoring devioe. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mmiber to a preexisting structure is provided that 
5 includes a first supped member, a second support member coupled to the first 
support menftber, an e)q)ansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anctonng 
devioe coupled to the secorid support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring devioe is positioned 
10 above the expansk)n cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a first support member, a second support member coupled to the first 
support nriember, an expanston bone coupled to the first support mmiber, an 
IS expandable tubular member coupled to the expdnsipn cone, and ah explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tutHJiar member to the preexisting stnjcture* 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
20 includes a support member, an expandable expansion cone coupled to the support 
member, and an e)qMindable tubular member coupled to the expansion cone. 

According to another aspect of the prraent invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
indiKles a support ihember, an expandable expansion cone coupled to ttie support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisting structure is provide that includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone including one or more 
shape menrK>ry metal inserts, and a heater coupled to ttie support member in 
. opposing relation to the shape rhemory metal inserts. 

According to another aspect of flie present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a support member, an expansiori cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resiBent anchor coupled to the expandable tubular member. 

According to another aspet^ of the present invention, an expandable tubular 
member is provided that Includes: an expandable tUbular body, one or more resHient 
5 panels coupled to the expandabte tubular body, and a release member retoasably 
coupled to the resHient panels adapted to coritrollably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is r^ovided that 
includes a support member, an expanston oone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular menrrt)er, including: one or more spikes 
ptvotally coupled to the expandable tubular merhber for engaging the preextetlhg 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansioacone coupled to the support memt)er, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more petal 
baskets pivotally coupled to the expandable tubular nri^ . 

20 According to another aspect of the present invention, an apparatus for 

coupling an e)4>andable tubular member to a preexisting structure is provided that 
includes fi support member, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expanston cone, induding: a stotted 
portton provkled at one end of the expandable tubular member. 

25 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular nr)ember to a preexisting structure is provided that 
includes a support member, an expanston cone, an expartdable tubular memt)er 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portton of the expandabto tubular merhber. The weight 
of the mass is greater than the yieki strength of the e)9andable tubular member. 

According to anoth^ aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support nnernber induding a fluid passage, an expansion cone coupled to 

35 the support member, an expandabto tubular member coupled to the expansion 
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cone, a slip joint coupled to ttie expansion cone, an end plate coupled to the slip 
joint, a fluid chamt)er coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the e)9>andable tubular member between the expansion cone and 
the end plate. 

According to another aspect of the present invention, a method of coupling a 
fajbular member to a preexisting structure is provided that includes positioning the 
tubular menfiber and an expansion cone within the preexisting structure, axialiy 
displacing the expansion cone, removing the expansion cone, and applying direct 
radial pressiffe to the tubular mennber. 

According to another aspect of the present invention, an . apparatus is 
provided that includes a tubular mefnbeir coupled to a preexisting structure. The 
tubular menA>er is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion cone within the preexisting 
stmcture, axiaily displacing Xtie expansion cone, removing the expansion cone, and 
applying direct radial pressure to the tubular memben 

Brief Description of the Drawings 

FIG. la is a fragmentary cross-sectionai illustretion of the placement erf an 
embodiment of an apparatus fo( expanding a tubular member within a wellbore 
casing. 

FIG. lb is a fragmentary cross-secUonal illustretion of the apparatus erf FIG. 
la after anchoring the expandabte tubular member of the apparatus to the wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustretion of the apparatus of FIG. 
lb after initiating the axial displacement of the expcinsion cone. 

FIG. Id is a fragmentary cross-secUonal illustretion of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustretion of ttie apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tubular 
member. 

FIG. If is a fragmentary cross-sectional illustretion of the apparetus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the wellbore 
casing. 
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FIG. 1g is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1f after the rennoval of the anchoring deviop of the apparatus from the weilbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 emtxxlinrient of an apparatus for expanding a tubular memt>er within a weilt>ore 

casing and an open hole in a sut>terranean formation. 

i 

FIG.. 2b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2a after anchoring the expmdable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-eecttonal Illustration of the apparatus of FIG. 

2b after Initiating the ieudal displaoenrtent of the expansion oon^^ 

FIG. 2d is a firagmeritary cross-sectional illustration of the apparatus of FIG. 

2b after initiating ttie axial dlsplacefnent of the expansion oone by pulling on the 

expansion oone and also by irijecting a pressurized fluid below the expansion oone. 
15 FIG. 2e is a fragmehtary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of Vt\^ expandable tubular 

member. 

FIG^ 2f is a fragmentary cross-sectional illustFation of the apparatus of FIG. 
2e after the decoupling of the anchoring device df the apparatus from the open hole. 
20 FIG. 3a is a fragrnentary cross^sectionai illustration of the placement of an 

erhbodiment of an apparatus for expanding a tubular nnember within a weilbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
3a after anchoring the expandable tubular rnember of the apparatus to the walltK)rB 
25 casing. 

FIG. 3c is a fragnientary cross-sectional illustration of the apparatus of FIG. 
3b after initiating the axial displacement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
3c after completing the radial expansion of tiie expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional illustration of an embodiment of a 

shock absorbing system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional lllustiBtion of an embodiment of a coupling 
arrangement for use In the expandable tubular members of the apparatus of FIGS. 
1ato3d. 
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FIG. 6 is a cross*sectional illustration of an emtxxlinwnt of an expandable 
tubular member having a slotted lower section for use In the apparafajs of FIGS, la 
tp3d. 

FIG. 7 is a cross-sec^al illustnation of an embodiment of an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS, la to 3d. 

FIG. 8 is a cross-sectional illustration of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of RGS. 1a 
to3d; 

10 FIG. 9 is a graphical illustratibh of an embodiment of a method of applying an 

axial force to the expansion oones of the apparatus of FIGS, la to 3d. 

FIG. 10a a fragrmntary ooss^sectional Illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a welltiore 
' casfrtg. 

15 FIG. 10b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

10a during the injection erf a non-hardenable fluidic material Into and out of the 
apparatus. 

FIG. 10c Is a fre^mentary cross-sectional illustration of the.appa^rtus of FIG. 
10b during the injection of a hardenable fluidic sealing material into and out of the 
20 apparatus. ^ 

FIG. lOd is a fragnnentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
anchoring device of the apparatus. 

FiG. lOe is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25 10d after anchoring Hie expandable tubular member of ttie apparatus to tt^ wellbore 
\ CMing. 

FIG. 1 0f is a fragmentary crbss-secttonal illustration of ttie apparatus of FIG. 
lOe after initiating tiie axial displacenmrit of ttie expansion 

FIG. lOg is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
30 lOe after initiating the axial displacement of the expansion cone by pulling on ttie 
expansion cone and injecting a pressurized fluid below ttie expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after ttie completion of ttie radial expansion of ttie expandable 
tubular menri)er. 
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FIG. 10i is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring device of the apparatus from 
the wellborB casing. 

FIG. 11a is a fragmentary cross-sectional illustration of an alternative 
emlxxliment of an apparatus f(»* coupling an exparKlable tubular member to a 
preexisting structure. 

FIG. 1 lb is a firagmentery qoss-sedional illustration of the apparatus of FIG. 
11a after anchoring the eocpandablQ tubular member of the apparatus to the wellbore 
casing. 

RG. 1 1c is a fragmentary cross-sedionai illustration of the apparatus of FIG. 
1 lb after Initiating the axial displacement of the expansion cone. 

FIG. 1 1d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
flie anchoring device. 

FIG. lie is a firagmentery cross-sectional illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-secUonal Rlustratbn of the apparatus of FIG. 
1 1e after initiating the axtei displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 1 1g Is a fragmenteiy cross-sectional illustration of the apparatus of FIG. 
1 1f after the oomptetion of the radial expansion of the expandabte tubuter member. 

FIG. 12a Is a fragmentary cross-secUonal illustration of an altemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structiRie positioned within a Virellbore. 

FIG. 12b Is a fragmentery cross-sectional illustration of the apparatus of FIG. 
12a after expandir^ the expandable expansion cone in order to anchor the 
expandable tubular member to the weilbore casing. 

FIG. 12c is a fragmentery cross-sectional Illustration of the apparatus of FIG. 
1 2b after initiating the axial displacement of the expandable expansion cone. 

FIG. 1 2d is a fragmentery cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus for coupling an expandabte tubular member to a 
preexistirig structure positioned yiMhin a wellb^ 
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FIG. 13b IS a fragmentary cross-sectional illustration of the apparatw of FIG. 
t3a after activating the shape menriory rnetal inserts in order to anchor the 
exparujable tubular member to the wellbore casing. 

FIG. 13c is a fragmentary ooss-sedional illustration of the apparatus of FIG. 
1 3b after initiatirkg the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an aitemative 
embodlnnent of an apparatus for coupling an expandable tubular member to a 
preexisbng structure positioned within a wellbo^ 

FIG. 14b is a fragmentary qossrsedjonal niustratton of the apparatus of FIG. 
1 4a after coupling the packer to the wellbore caSing. 

FIG. 14c Is a fragrhentary cross-sectional Hlustratlon of the apparatus of FIG. 
14b after initiating the axial dlsplacernent of the exparidable tubular member towards 
the expansion cone. 

FIG. 14d is a fragmentary cross-septional illustration of the apparatus of FIG. 
.14c after radially expanding the end of the expandable tubular member onto the 
expansion oorie. 

fig! 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14d after decpupling the packer from the vyeiibCNfe 

FIG. 14f is a fifagmentary cross-sectiohal illustratkMl of the apparatus of Rd. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an aitemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting struc^irs positioned v^in a wellbore. 

FIG. 1 5b is a fragmentary cross^sectional illustration of the apparatus of FIG. 
1 5a after coupling the riBSllient anchor to the wellbore casing. 

FIG. 15c is a fragmentary crros-sectionai illustration of the apparatus of FIG. 
1 5b after initiating the axial displacement of the.expanston cone. 

RG. 15d is a fragmentary pross-secttonal llkistratton of the apparatus of FIG. 
1 5c after completion of the radial expansion of the exparftiable tubular member. 

16 



FIG. 16a is a top view of an embodiment of a resilient anchor for use in tte 
apparatus of FIG. 1 5a. 

FIG. 16b Is a top ^ew of the resilient anchor of FIG. 16a after releasing the 
coiled resilient m^nber. 

FIG. 17a a top view of an alternate embodiment of a resilient andior for 
use in the apparatus of FIG. 15a. 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elements. 

FIG. 18a is a fragmentary cross-sectional top view of an alternate 
embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

RG. 18b is a fragmentary cross^^ectlonal top vtew of the resiliiant anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a. is an front view of an embodiment of an expandable tubular 
member including one or more resifent panels. ' 

FIG. 1 9b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandabte tubular menrriter of FIG. 19a. 

FIG. 20a is a fragmentary cross-^ectional illustration of an alternative 
embodinnent of an apparatus for coupling an expandabte tubuter member to a 
preexisting stmcture positioned within a weilb^ 

FIG. 20b is a fragmentery cross-secUonal illustratioh of the apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FIG. 20c is a fragmentery cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 

FIG. 20d is a fragmentary cross-sectional itiustration of the apparatus of FIG. 
20c after ccnnptetion of the radial expansion of the exparKiat)te tubular member. 

FIG. 21a is an illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly exteriding 
the splices. 

FIG. 22a is an Illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of ttie anchor of FIG. 22a after outwardly extending 
the splices. 
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FIG. 22c is a cross-sectional lllustratiOT of the petals of the anchor of FIG. 
22a. : 

FIG. 23a is a fragmentary cross-sectional illustration of an aNemattve ^ 
embodinnent of an apparatus for coupling an expandable tubular mennber to a 
5 pree)dsting structure posittoned within a wellbore. 

FIG. 23b Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20a after Ir^ecting a quantity of a hardenable fluidte sealing matorial into the open 
hole wellbore section proximate the lower sectim of the expandable tubular 
memt)er. 

10 FIG. 23c is a fragmentary cross-sectional illustrati^ 

23b after pehnritting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration of ttie apparatus of FIG. 
23c after initiating the axial displacenrient of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustrattori of .the appimtus of FIG. 
1 5 23d after completipn of the radial expansion of the e^xpandable tubular member, 

FIG. 24a is a fragmentary cross-secttonal Illustration of an alfemative n 
embodiment of an apparatus and method for opupling an expandable tubular 
member to a preexisting structure positioned within a welltxm casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the appmitus of FIG. ^ 

24a after releasing the packer. 

FIG, 24c is a fragmentary cross-sectibruil illustration of the apparatus of FIG. ^ 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectionai illustration of ah altanative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexteting structure positioned within a wellbore casing and an open 
hole wellbore sech'on. 

FIG. 25b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the exparxldble tubular ^ 
30 member having a higher density than the fluid within the preexisting structure 
outside of the expandable tubular mendber. 

FIG. 25c is a fragmentary cross-sectional iilustFation of the apparatus of FIG. 
25b after extruding the expandable tubular nriember off of the expansto^ ^ 
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FIG. 26a is a fragmentary cross-sectional illustration of an alternative 
eml)odlnient of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustiation of ttie completion of the 
radial expansion process using \he apparati^ of FIG. 26b. 

FIG. 27 is a flow chart illustration of a prefened embodiment of a rhetiiod of 
coupling an expandable tajbular to a preexisting stmcture. 

FIG. 28 is a cross-sectional illustration of an expandable tubular coupled to a 
preexisting strxicture using an expanston cone. 

FIG. 29 is a cross-sectional illustration of the subsequent application of iradial 
pressure to the expandable tubular member of FiG. 28. 

Detailed Description 
A method and df^Daratus for coupling tubular members to a preexisting 
sthidure is provided. In a preferred embodiment the tubular members are coupled 
to the preexisting sfrudure by radially expanding the tubular members Into contact 
witti the preexisting stnjcture. In a preferred embodiment, the tubular members are 
rad^lly expanded by anchoring one end of the tubular members to the preexisting 
stnjdure and then pulling an expansion cone ttirough the tubular members. In this 
manner, the tubulai* members are radially depended and coupled to the preexisting 
structure. 

Referring initially td FIGSi la, lb. Ic, Id. 1e' If and 1g. a prefened 
embodiment of a mettiod and apparatus for couplir^ an expandable tubular member 
to a preexisting structure will be described. Referring to Rg. la, a weilbore casing 
100 is positkMTed within a subterranean fomrtafion 105. The weilbore casing 100 
may be positioned In any Orientation from the vertical direction to the horizontal 
direction. The weilbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional damage to ttie weilbore casing 100, or 
due to a prior perforation or fracturing operation perfomned upon the surrounding 
subtenanean formation 105. As will be recognized by persons having ordinary skill 
in the art, ttie openings 110 can adversely affect tt)e subsequent operation and use 
of 0)e weilbore casing 100 unless tiiey are sealed off. 

In a preferred emt>odiment. an apparatus 115 is utilized to seal off the 
openings 110 in the weilbore casing 100. More generally, the apparatus 115 is 
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preferably utilized to form or repair wenboie casings. pipeHries. or structural 
supports. 

The apparatus 1 1 5 preferably includes a first suppbrt member 120, a second 
support member 125. an expansion cone 130. an anchoring device 135. and 
5 expandable tubular member 140.'and one or more seaHng members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 is further coupled to the anchoring . 
devfoe 135, The first support member 120 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
10 from a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventional oommercialiy available slick wire, braided wire. 
coBed tubing, or drilling stock material ' 

The second ^pport member 125 is preferably adapted to be coupled to a 
surfiaoe kxatton. The second support member 125 is further couple^ to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pem* the expanston cone 130 to be axially displaced relative to the first support 
member 120. The second support member 125 may. for example, be conventional 
commercially available sitek wire, brakied wire, coiied tubing, or drilling stock 
material. 

20 The expanskm cone 130 is couptod to the second, sujaport member 125. The 

expansion coi)a 130 is preferably adapted to radially ex(>and the expandaUe tubular 
member 140 when the expanston bone 130 is axially displaced relative to the ' 
expandabto tubular member 140. In a prefened embodiment, the expanskw cone 
130 is provided substantially as disck»ed in one or more of the folkvwing: (1) U.S. 

25 utility patent appficatton serial no. 09«54.139. attorney docket no. 25791.3.02. fited 
on 12/3/1999, which claimed the benefit of the fiUng date of U.S. provistonal patent 
application no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteatton serial no. 09/510,913. attomey docket no. 25791.7.02, fited 
on 2/23/2000. which claimed the benefit of the filing date of U.S. proviskNial 

30 appiicatton no. 60/121.702, filed on 2^5/1999; (3) U.S. utility patent appiicatton 
serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000. whteh . 
claimed the benefit of the filing date of U.S, provisional appiicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provisional appltoatton no. 60/108,558. attomey docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcatlon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utflity patent appUcation no. 09/523,460. attorney docket 
no. 25791.11.02. fUed on 3/10/2000. which claimed the ben&TA of the fiUng date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 00/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whteh daimed the benefit of the filing dates of U.S. provistonal applicatkin ho. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 arid U.S. provlstenal 
appycatlon no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, vA\\ch daimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed th^ ben^ of the filing date of U.S. provisional patent arq>lication 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patttnt applieaUon no. 09/559.122, attomey docket no. 25791.23.02. filed on 
4/26/2000. which Claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional appiteatkm no. 60/146.203, attomey docket no. 25791.25. fited on 
7/20/1999; (12) as. proviskMial appiicatton no. 60/143.039. attomey docket no. 
25791.26. Wed on 7/0/1999; (13) U.S. provisional patent application serial ho. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1099; (14) U.S. provlstonal 
appKcattbn no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistohal patent application no. 60/159.033. attorney docket no. 25791.37. 
fited on 10/12/1999; and (16) U.S. provisional patent appltoafion no. 60^165.228, 
attomey docket no. 25791.39^ fited pn 11/1^1999. tiie disdosures of which are 
Inoorporated herein by r^rence. 

The anchoring devtee 135 is coupled to the first support member 120. The 
anchoring device 135 Is preferably adapted to be controllably coupled to the 
expandabte tubular member 140 and the wellbore casing 100. in tills manner, the 
anchoring device 135 preferably controltebiy anchors the expandabte tubular 
member 140 to the wellbore casing 100 to facHitete the radial expansion of the 
expandable tubular member 140 by «ie axial disptecement of Oie expansion cone 
130. In a prefenred embodiment, the anchoring device 135 Includes one or moro 
expandable elemente 150 that are adapted to controllaWy extend from ttie body of 
the anchoring device 135 to engage bott) the expandable tubular member 140 and 



the wellbore casing 100. In a preferred embodiment, the expandable elements 150 
are actuated using fluldic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydraulically actuated packere commefdaliy available 
from Halliburton Energy Services or Balcer-Hi^hes. 
5 The expandable tubular member 140 is removably coupled to the expansion 

cone 130. The expandable tubular member 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a prefened embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for permitting the expandable elements 150 of the 
10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

In a preferred embodiment, the expandable tubular member 140 further 
Includes a lower section 160, .an intermediate section 165, and an upper section 
170. In a preferred embodiment, the lower section 160 includes the anchoring 
15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a prefisnedembodlnrarit. the wall thickness of the lower and 
intennediate secttons. 160 artd 165, are loss than the waH thtekness of the upper 
section 170 In order to optimally couple the radially - expanded portkm of the 
axpandabie tubular member 140 to the welibore casing 100. 
20 In a prefened en|bodiment. the expandable tubular memt>er 140 is further 

provkled substantially as disclosed In one or more of the (bUowIng: (1) U.S. utility 
patent application serial no. «a/454.139. attorney docket no. 125791.3.02. filed on 
12^/1999. wMch claimed the benefit of the filing date of U.S. provi8k)nai patent 
appllcatton no. 60/111,293. attorney tlocket rw. 25791.3. filed on 12/7/1998: (2) U.S. 
25 utiBty patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utilify patent appBcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provlstonal application no. 60/1 19,611, 
» attomey docket no. 25791 .8; (4) U.S. utility patent appiicatton serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal application no. . 60/1 08.558. attomey dodcet no. 
25791.9, filed on 11/16.1998; (5) U.S. provjstonal patent applicatkm no. 60/183.546, 
. filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523,460. attomey docket 
15 no. 25791.11.02, filed on 3/10«000. vMch daimed tfie benefit of the filing date of 
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U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. ufflity patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the l)enefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utinty application no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which dainted the tenem of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.948. attorney docket no. 25791.17.02. filed on June 7. 2000, 
10 which daimdd the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utifHy patent applkation no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which cteumed the jjenefit of the faing date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

15 provisional applteation no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatipn no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162,671. attorney docket no. 25791.27, flted on 11/1/1999; (14) U.S. provisional 
applicatton no. .60/1 59,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

20 U.S. provistonal patent applicatton no. 60/159.033. attorney docket ho. 25791.37. 
fited on 10/12/1998|; and (16) U.S. provistonal patent applkatton no. 60/165,228. 
attorney docket no. 25701.39. fited on 11/12/1999. ttte disctosUres of which are 
Incorporated herein by refierenoe. 

The sealing memtwrs 145 are coupled to the outer surface of the upper 

25 portton 1 70 of the expandat)te tubular member 140. The sealing membere 145 are 
preferably adapted to engage and fiuididy seal the interface between the radiaUy 
expanded expandabte tubular membiar 140 and ttie wellbore casiiHl lOO: In a 
preferred embodiment, the apparatus 115 Includes a plurality of seaOrtg membere 
145. In a prefened embodiment, the sealing members 145 surround and isolate ttie 

30 opening 110. 

As illustrated in FIG. la, the apparatus 1 15 Is preferably posittoned within the 
wellbore casing 100 with the expandable tubular mender 140 positioned in 
opposing relation to the opening 110. In a prefened embodiment, the apparatus 
115 includes a plurality of sealing membere 145 ttiat are posittoned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubularmember 140 optimally fluWidy Isolates the opening 110. 

As Illustrated In FIG. l b, the apparati^ 1 15 Is then anchored to the weDbor« 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
5 anchoring device 135 is pressurind and the expandable element 150 Is extended 
from the anchoring device 135 ihrough the comesponding anchoring window 155 In 
the expandable tubular irrember 140 Into Intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable'tubular member 140 is 
removably coupled to the wellbore casing 100. 
10 In ah alternative embodiment, a compressible cement and/or epoxy Is then 

Injected into the annular space between the une^qranded portion of the tubular 
member 140 and the wellbore casing 100. The (compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluldic seal is provided 
15 around the tubular member 140. 

As illustrated in FIG. Ic. this expansion oone 130 is then axlally displaced by 
applying aa axial force to the second support meriiber 125. In a ptaferred 
embodiment, the axiai displaoement of the expansion oone 130 radially expands the 
expandable tubular mernber 140 into Intimate contact with the walls of the wellbore 
casing 100. 

In an alteifiatlve embodiment, as illustrated in FIG. Id, the axial 
displaoemerit of the expansion cone 130 is enhanced by injectlhg a (vessurized 
fluldic material into ttw annular space between the first support member 120 and the 
second support member 125. In this manner, an upward sbdal force is applied to the 
lower annutar fooe of the expansion cone 130 using the pressurized fhjidlc irnterial. 
In this manner, a temporary need for iricreased axial force diving the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 1o, If, and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion oone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizIng the anchoring 
device 135 and then llfHng the first support member 120 and anchoring device 135 
from the wellbore casing 100. 

As illustrated in FIG. 1g, In a preferred embodiment, the opening 1 10 In the 
welttore casing 100 Is sealed off by the radially expanded tubular member 140. In 



this manner, repairs to the vvellt)ore casing 100 are optimally provided. More 
generelly, the apparatus 115 is used to repair or form weiUx)re casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a» 2b, 2c, 2d, 2e and 2f, an altemative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refening to Fig. 2a, a welibpre casing 200 and an open 
hole wellbore section 205 are positioned within a subterranean fonmation 210. The 
wellbore casing 200 and the open hole weilbore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

In a prefehed embodiment an apparatus 215 is utilized to couple an 
e)qpandable tubular member to an end portion of the weitbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably uUttzed to fbnm or repair wellbore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a firet support member 220, a second 
support member 225, an expansion oone 230, an anchoring device 235. an 
expandable tubular member 240, one or more upper sealing members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support mernber 220 is further coupled to the anchoring 
device 235. The first support merhber 220 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 235. The firet support member 220 
may. for example, be conventipnal oorrimercially available slick wire, braided wire, 
coiled tubing, or drilHr^ stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surfiace location. The second Support member 225 is further coupled to the 
expansion cone 230. The second support nriember 225 is preferably adapted to 
pennit the expanston cone 230 to be axiaily displaced relative to the first support 
member 220. The second support member 225 may, for example, be conventfonal 
commercially available slide wire, brakJed wire, coiled tubing, or drilling stock 
material. 

In an altemative Embodiment the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
surface support structure. 
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The expansion c»ne 230 is coupled to the second support m8ind>er 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expansion cone 230 is axially dispteoed relative to the 
expandable tubular member 240. In a prefened embodiment, the expansion cone 
5 230 is provided substantially as disclosed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454.139. attorney docket na 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appflcation no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. (»/5lO,913. attorney docket iw. 25791.7.02. filed 
10 on 2/23/2O00. which claimed the benefit of the filing date of U.S. proviskwial 
appOcaiion no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. fited on 2/10/2000. which 
Claimed the benefit of the filing date of U.S. provisional application no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
15 attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing data of U,S. provisional applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provlskMMl patent application no. 60/183.546, 
filed on 2/18)2000; (6) U.S. utility patent appUcation no. 09/523,460, attorney docket 
no. 25791.11.02, filed on mo/200q, whteh claimed the benefit of the filing date of 
20 U.S. proviskMiai appHcatton no, 60/124,042. filed on 3/11/1999; (7) U.S. utility paterit 
appBcatton no. 09/512,895^ attorney docket no. 2579t.12.Q2, filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of US. provisional applteatton no. 
60/121.841. attorney docket na 25791.12, filed on 2/26/1999 and U.8. proviskinal 
application no. 60/154,047. attorney docket no. 25791,29. fited on 9/16/1990; (8) 
25 U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. fited on 
2/24/2000. whfch daimed the benefit of the flHng date of U.S. provisional sertal rw. 
60/121,907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utitty patent 
appPicaflon no. 09/588.946. attorney docket no. 25791.17.02, fited on June 7, 2000, 
whfch daimed the benefit of the filing date of U.S. provistonai patent applfcation 
30 serial no. 60/137.998, attorney dodtet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no, 09/559,122. attomey dodcet no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonai application 
no. 60/131.106. attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonai application no. 60/146.203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
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25791.26, filed on 7/9/1999; (13) U.S. provtsional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
5 filed on 10/12/1999; and (16) U.S. provistohar patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of whic^ are 
incorporated herein by r^erence. . 

The anchoring device 235 is coupled to tiie first support mertiber 220. The 
anchorirtg de>nce 235 is proferably adapted to be controllably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, ttie anchoring device 235 preferably controllably anchors ttie expandable 
tubular member 240 to the open hole wellbore section 205 to fadlitete ttie radial 
expansion of the expandable tubular member 240 by ttie axial displacement of tiie 
expansion cone 230. In a preferred embodiment, ttie anchoring device 235 Indude^s 

15 one or more expandable elemerits 260 ttiat are adapted to controllably extend from 
the body of the anchoring devioa 235 to engage both ttie flexible coupling element 
255 and ttie open hole wellbore section 205. In a preferred embodiment, ttie 
expandable elemente 260 are actuated using fluldk: pressure. In a prefened 
embodiment, ttie anchoring device 235 Is any one of ttie hydrauDcaUy actuated 

20 packers conrmerdally available from HalBburton Energy Servtoes or 6aker-Hughes. 

The expandable tubular member 240 is removably coupled to ttie expanston 
cone 230. The expandable tubular member 240 is furttier preferably coupled to ttie 
flexible coupling element 255. 

In a prisfenred enr^imeht, ttie expandable tubular member 240 furttier 

25 includes a tower section 265. an intemnedlate section 270, and an upper section 
275. In a prefenned embodiment, ttie tower section 265 Is coupled to the flexiUe 
coupling element 255 in order to provide anchoring at an end portion of ttie 
expandable tubular member 240. In a preTerred embodiment, the wall ttiickness of 
ttie lower and intermediate sections, 265 and 270, are less than the wall thtokness of 

30 ttie upper section 275 in order to optimally couple ttie radially expanded portion of 
ttie expandable tubular member 240 to ttie wellbore casing 200 and ttie open hole 
wellbore section 205. 

in a preferred embodiment, ttie expandable tubular member 240 is furttier 
provided substentiaily as disclosed in one or more of ttie following: (1) U.S. utility 

35 patent application serial no, 09/454,139, attorney docket no. 25791.3.02. filed on 
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12/3/1999. which ctaimed the benefit of the filing date of U.S. provisionaJ patent 
• appTication no. 60/1 1 1 ^3, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utilfty patent application serial no. 09^10.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
5 appHcatton no. 60/121.702. filed on. 2/25/1999; (3) U.S. utility patent applicatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed thQ benefit of the filing date of U.S. provisional applteation no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
10 the filing dais of U.S. provisional applicatiori no. 60/108,558, attorney docket no. 
25791.9. filed ori 11/16.1998; (5) U.S. provisional patent appilcatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provisional applKatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
15 applk»tkm no. 09/512,895. attorn^ docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. proviskmal appticatton no.. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1099 and U.S; provisk)r«il 
appycatton no. 60/154,047. attorney docket nO. 25791^. filed on 9/16/1999; (8) 
U.S. utility applteaUon no. 09/511,941, attorney docket no. 25791.16.02. filed on 
20 2«4C0d0, whteh daimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.907, attorney docket no: 25791.16, filed on 2/28/1999; (9) U.S. utility patsrit 
applcatkm na 00/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of the filing date df U.S. proviskmal patent applcation 
serial no 60/137.998. attorney docket ho. ^5791.17. filed pn 6/7/1999; (10) U.S. 
25 utility patent applkatfcm no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 2579i;23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisfonal 
appiicatioh no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskmal patent applteation no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patisnt application no. 60/165,228, 



attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The upper sealing memtwrs 245 are coupled to the outer surface of the 
upper portbn 275 of the expandat)le tubular member 240. The upper sealing 
mertibers 245 are preferably adapted to er^age and fluididy seal the interfeoe 
between the radially expanded expandable tubular member 240 and the wellbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing members 245. 

The lower sealing members 250 are coupled to the outer surface of tM 
upper portion 275 of the expandatrie tubular member 240. The lower sealing 
members 250 are pref^bly adapted to engage and fluididy seal the interface 
b^ween the radially expanded expandable tubular member 240 and the open 
wellbore section . 205. In a preferred embodiment^ the apparatus 215 indudes a 
plurality (rf lower sealing membere 250. 

The fiexibile coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the walls of the open hole weHbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
weHbore'sedion 205. In a preferred embodinient, the fi«dbie coupling element 255 
is a slotted tubular member, in a preferred embodiment, the flexible coupling 
element 255 indudes one or more hook elements for engaging the walls of the open 
hole wellbore sectton 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably posittoned with the 
expandable tubular member 240 posittoned in overlapping relatton with a portion of 
the wellbore casing 200. In tttis manner, the radially expanded tubirtar member 240 
is coupled to the lower porttori of the wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are positkmed in opposir^ relatton to 
the k>wer portion of the wellbore casing 200 and the lower sealing members 250 are 
posittoned In opposing relatfon to the walls of the open hde wellbore sectton 205. In 
this manner, ttie interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 is optlrnally fluMtely 
sealed. 

As Ulustrated |n FIG. 2b, ttie apparatus 215 is theri anchored to the open 
hole wellbore section 205 using the anchoring devtee 235. In a prefened 
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embodiment, the anchoring device 235 Is pressurized and the expandable element 
260 radially extended from the anchoring device 235 causing the fiexibie coupling 
element 255 to radially expand Into Intimate contact virtth the walls of the open hole 
woDbore section 205. In this manner, the lovwr section 265 of the expandable 
5 tubular member 240 is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment a compressible cement and/or epoxy is then 
Nected into the annular space between the Mnexpanded portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole welibore section 
10 205. The compressible cement and/or epoxy is then permitted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As lilustratBd In FIG. 2c the expansion cone 230 is then axially displaced by 
15 applying an axial force to the second support member 225. In a preferred 
embodiment, the axial displacement of the expansion cone 230 radially expands the 

expandable tubular nwmber 240 Into IhtimatB contact vwlth the walls of tte 
welibore section 205. 

In an alternative embodiment, as iHustrated in FIG. 2d. the axial 
20 displacement of the expansion cone 230 is enhanced by Injecting a pressurized 
fluidic material into, the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axlal Ibice is applied to the 
lower annular face of the expartsion cone 230 using the pressurized fluidic material. 
In this manner, a tanrtporary need for increased axial force during the radial 
25 expansion pipcess (Ban be easily satisfied. 

As illustrated in FIGS. 2e and 2f. after the eMpandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230. 

the firet support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-preSsurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from. the 
welibore casing 200 and the open hole welibore section 205. 

Refening to FIGS. 3a. 3b. 3c. and 3d. an altemative embodiment of a 
nwthod and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Referring to Fig. 3a. a welibore casing 300 is positioned 
35 wNhm a subterranean fbmiation 305. the welibore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
ca^g 300 further indudes one or more openings 310 that nay have been the result 
of unintentional damage to the weOtxxe casing 300. or due to a prior perforation or 
frachjring operation performed upon the suirounding sut>tenfanean formation 305. 
As will be recognized by persons having ordinary skill in the art. the openings 310 
can adversely affect the subsequent operation and use of the welibore casing 300 
unless they am sealed off. 

In a preferred embodiment an apparatus 315 Is utilized to seal off the 
openings 310 in the welibore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair welibore casings, pipelines, or structural 
supportSt 

The apparatus 315 preferably indudes a support member 320, an expansion 
cone 325. an anchoring device 330. an expandatble tubular member 335. and one or 
more sealing memboTB 340. . 

The support member 320 is prefsrably adapted to be coupled to a surface 
location. The support member 320 is further coupled to the expansion cone 325 
and the anchoring device 330. The support member 320 to pteferably adapted to 
convey pressurized fluidic materials and/or eiedricai current and/or communicatton 
^nate fifom a surface location to the anchoring device 330. The support member 
320 may, for example, be oonventionai oommerdaiiy available slide wire, braided 
wire, coiled tubing, or drilling stodc material. 

The expansion cone 325 is ooupted to the support member 320. The 
expansion cone 325 to prefeirably adapted to radially exparid the expandable tubular 
member 335 when the expansion cone 325 is axially displaced relative to the 
expandable tubular member 335. in a preferred embodiment, the expanston cone 
325 provided substantially as disdosed in one or more of the foliowing: (1) U.S. 
utility patent application serial no. 09/454.139, attorney docket no. 25791.3,02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U;S. provisional patent 
appBcation no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U S. 
utility patent application serial no. 09/510.913, attorney pocket no. 25791.7.02, filed 
on 2/23/2000. which daimed the benefit of ttie filing date of U.S. provistonal 
applk:ation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed tiie benefit of the filing date of U.S. provistonal application no. 60/119,611. 
atlomey dodtet no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
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attorney docket no. 25791.9.02. fUed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 6W108.558. attorney docket no. 
25791 .9. filed on 1 1/16.1998; (5) U.S. provisional patent appllcatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480. attorney docket 
5 no. 25791.1 1 .02. filed on 3/10tt000. whteh claimed the benefit of the fiHng date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, . 
which dairhed the benefit of the filing dates of U.S. proviskwial applteation no. 
60/121,841. attorney docket no. 25791.12. fiied on 2^6/1999 and U.S. provistonal 
10 applcatton no. 60/154.047. attorney docket no. 2579129. filed on 9/16/1999; (8) 
U.S. utiiity application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^412000. whtoh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25701.16. filed on 2«6/1999; (9) U.S. utility patent 
appBcatton no. 09(588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
15 which claimed the benefit of the filing data of U.S. provisional patent application 
serial no. 60/137,998. attorney docket na 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appOcation no. 09/5M.122, attorney docket no. 25791.23.02. filed on 
412SI2000. whtoh claimed the benefit of the filing date of U.S. provistonal appiicatton 
no. 60/131.106, attorney docket no; 25791.23. filed on 406/1999; (11) U.S. 
20 provistonal appUcatton no. 60/146.203, attorney docket no. 25791.25, fiied on 
7/29/1999; (12) U.S. provistonal appHcafioh no. 60/143,030, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appiicatton serial no. 
60/162.671 . attomey docket no. 25791.27. fitod on 1 1/1/1999; (14) U.S. provisional 
applteatton no. 60/159.039. attomey docket no. 25791.36. fitod on 10/12,1999; (15) 
25 U.S. provistonal patent appllcattoh no. 60if159.033. attorney docket no. 25791.37. 
fitod on 10/12/1999; and (16) U.S. provistonal. patent applteatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the dtoctosures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 
30 expanston cone 325. The anchoring devtee 335 is preferably adapted to controllabiy 
coupled to the expandabte tubular member 335 to the wellbor« casing 300. In this 
manner, the anchoring device 330 preferably controllabiy anchors the expandabto 
tubular member 335 to the wellbore casing 300 to fadlitato the radial expansion of 
the expandabto tubutar member 335 by the axtol disptocement of the expansion 
35 cone 325. In a prefened embodiment, the anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to. oontrollably extend from the 
body of the anchoring device 330 to radially displace corresponding engagement 
elements 350 provided in the expandable tubular member 335.. In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casjng 300. In a prefened 
embodiment, the expandable elements 345 aire pistons that are actuated using 
fkjidic pressure. In a prefened embodinwnt. the anchoring device 330 is any one of 
the hydraulically actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

In an altemative embodiment, the expandable elements 345 are explosive 
devices that oontrollably generate a radially directed explosive force for radially 
displacing the eng^^ement etements 350. in a preferred embodiment, the explosive 
expandaUe elements 345 are shaped explosive charges commercialiy available 
from HallBxfrton Energy Services. 

The oqiandaUe tubular merhber 335 is reniovabiy coupled to the expansion 
oone 325. In a preferred embodiment, the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbofB casing 300. 
In this manner, the expandable tubular member 335 is coupled to the wellbore 
casing 300. In a preterrsd embodiment, the engagement devioes.350 include teeth 
for biting Into the surface of the wellbore casir^ 100. 

In a pr^ierred embodiment, the «(pandable tubular member 335 further 
Includes a lower section 355, an intemradiate section 360. and an upper section 
365. In a preferred ernbodiment. the: lower sedibn 355 Includes the engagement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
mcffnber 335. In a preferred embodiment, the wall thickness of the lower and 
intemiediate secttons, 355 and 360, are tess than the wail thickness of the upper 
sectkm 365 in order to optimally couple the radially exjianded portkxi of the 
expandable tubular member 335 to the wellbore casing 300. 

In a prefened embodiment, the expandable tubular member 335 is further 
prevkied substenflally as discl(»ed in one or more of this followihg: (1) U.S. utility 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, fitei on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appHcatton no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appUcation serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2/23^. wWch daimed Ihe benefit of the filing datd of U.S. provisional 
application no. 60/121.702. filed on 2«5/1999; (3) U.S. utilHy patent application 
serial no. 09/502,350. attorney docket no. 25791:8.02. filed on 2/1(W2000. which 
claimed the Iwnefit of the filing date of U.S. provisional appUcatibn no. 60/110.611. 
5 attorney docket no. 25701.8; (4) U.S. utility patent application serial no. 091440,338, 
attorney docket no. 25791.0.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.0. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
lited on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460. attorney dcicket 
IP no. 25701.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S: provisional application no. 60/124,042, filed on 3/11/1000; (7) U.S. utility patent 
application no. 00/512.805. attorney docket no. 25701.12.02. filed on 2/24/2000. 
whteh daimed the benefit of the filing dates of U.S. provisional applicatkMi no. 
60/121.841, attorney docket no. 25701.12. filed on 2/26/1000 and U.S. provisional 
15 appllcatten no. 60/154.047. attorney docket no. 25701.29. filed on 9/16/1000; (8) 
U.S. utONy applicatton np. 00/51 1.041.ratloniey dodwt no. 25701.16.02. filed on 
2«4«000, which daimed the benefit of the filing dale of U.S. provistonal serial no. 
60/121.007. attorney docket no. 25701.16i filed on 2/28/1000; (0) U.S. utility patent 
applkiation no. 09/588.046, attorney docket no. 25701.17.02, filed on June 7. 2000. 
20 which claimed the benefit of the filing dale of U.S. provistonal patent applicatton 
serial no. 60/137,008. attorney docket na 25791.17. filed on 6/7/1000: (10) U.S. 
utility patent applteatton no. 09/550.122. attorney dodcet no. 25701.23.02, fitod on 
406/2000, whteh daimed the bisnefit of the filing date of U.S. provistonal appltoation 
no. 60/131.106, attorney docket no. 25701.23, filed on 4^1900; (11) U.S. 
25 provisional applicatton no. 60/146,203, attorney dodcet na 25791.25, fited on 
7/29/1000; (12) U.S. provisional applkiafion no. 60^43,030, attorney docket no. 
25701.26. filed on 7/0/1000; (13) U.S. provistonal patent appltoalton serial no. 
60/162.671. atlomey docket no. 25701.27. filed on 11/1/1000; (14) U.S. provisional 
appUcatton no. 60/150,030. attorney dodcet no. 25701.36. fited on 1(0/12,1090; (15) 
JO U.S. provistonal patent application no. 60/150.033. attorney docket no. 25701.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165.228. 
attorney dodcet no. 25791.39. fited on 11/12/1990. the disdosures of whteh are 
incorporated herein by reference. ' 

The sealing members 340 are coupled to the outer surface of the upper 
15 portfon 365 of the expandabte tubular meml)er 335. The sealing members 340 are 
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preferably adapted to engage arKl fluididy seal the interface t)6tween the radially 
exf^ed expandable tubular member 335 and the wetlbore casing 300. In a 
preferred embodlrnent, the apparatus 315 includes a plurality of sealing nnembers 
340; In a pnefenred embodiment, the seafing members 340 surround and isolate the 
5 opening 310. 

As illustrated in FIG. 3a; the apparatus 315 is preferably positioned within ttw 
weHbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a plurality of sealing members 340 that are positioned above and 

10 below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluklicly isolates the opening 31 0. 

As illustrated in FIG. 3b, the expandabfe tubular member 335 of the 
apparatus 315 is then anchored to the weltbore casing 300 using the anchoring 
device 330. In a preferred embodiment, the anchoring device 330 is pressurized 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into Jntirhat^ contact with the weDbbre casing 300/ In this 
manner, the tower section 355 of the expandable tubular men^ 335 Is coupled to 
the weilbore casing. 300. 

20 In an aKemative embodiment, a compressible cement and/or epoxy is then 

Injected into the annular space between the unexpended portion of the tubular 
member 335 and the weilbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an anriular structural support and fluidic seal 4s provided 

25 around the tubular rhember 335. 

As illustrated in FIG. 3c, the arichoring device 330 is then deactivated and 
the expansion cone 325 is axially displaced by applying an axial force to the support 
member 320. In a prefened embodinr>ent, the deacth^ation of the anchoring device 
330 causes the expandable elements 345 to radially retract into the anchoring 

30 device 330. Altematively, the expandable elenrtents 345 are resUiently coupled to 
the anchoring device 330. In this manner, the expandable eiernents 345 retract 
automatically upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubular member 335 into intimate contact ^fith the walls of the weilbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
renroved finorn the expanded expandable tubular niernber 335. 
5 In a preferred embodiment the op&n\ng 310 in the weilbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the weHbore casing 300 are opUmally provided. More generally, the apparatus 315 
Is used to repair or fbmfi¥«llbore casings, pipelines, and structural supports. 

Referring to FIG. 4. an embodiment of a system 400 for applying an axial 
10 force to the expansion cones 130. 230. and 325 includes a lifting device 405. a first 
support member 410. a shock absorber 415. and a second support member 420. In 
a preferred embodiment, the system 400 Is adapted to minimize the transfer of 
shock toads, created duijng. the oompletton of the radial expansion of tubular 
members by the expanston cones 130. 230, and 325. to the lifting device 405. In 
15 thb manner, the radial expanston of tubular members by the expanston cones 1 30, 
230 and 325 is provMed in an optimally safb manner. 

The nfUng devtoe 405 is supported at a surtSaoe tocation and is coupled to the 
flret support member 410. Jtw lifting devtoe 405 ntoy comprtse any number of 
conventtonal commercially avaOabte nfUng devtoes suitabto fbr manipulating tubular 
members within a weilbore. ■ , 

The first support member 410 is coupted to the lifting devtee 405 and the 
shock absortw 415. The first support member 410 may comprise any number of 
conventional commerdaily avaHabto support members such as. for exampto. coitod 
tubing, a drill string, a wireline, braided wire, or a sitek line. 

The shock absort>er 415 Is coupted to the first support member 410 and the 
second support member 420. The shiock absort)er 415 is preferably adapted to 
absort) shock toads transmitted from the second support member 420. The shock 
absortwr 415 may be any number of conventtonal oommerdafly available shock 
absprt>ers. 

The second support member 420 is coupled to the shock absort)er 41 5. The 
second support member 420 is further preferably adapted to be coupted to one or 
more (rf the expanston cones 130, 230 and 325. 

In a prefened embodirnent, during operation of the system 400. the lifting 
devtoe appltos an axial force to one of the expanston cones 130. 230 and 325 in 
order to radially expand tubular membere. In a preferred embodiment, upon the 
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completjon <rf the radial expansion process, when the ocpansion . cones 130, 230 
and 325, exit the radially expanded tubular memt>ers, the sudden shock toads 
generated are at>sort)ed, or at least minlmfceed, by the shock absorber 415. In this 
nnanner. the radial expanston of tubular members by pulling the expanskm cones 
5 130, 230 and 325 using the Ofling . device 405 is provkled in an optimally safe 
manner. 

Referring to FIG. 5. an embodiment of a coupling system 500 for use in the 
expandable tubular members 140. 240, and 335 will now be described. In a 
prefwred embodiment, the system 500 includes an upper ring 505. a sealing 
element 510, and a lower ring 515. In a preferred embodiment, the upper ring 505, 
ttie sealing element 510, and the tower ring 515 are provWed on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505, the sealing etement 510, and the tower, ring 515 engage the interior 
surface of the preexisting structure that the expandable tubular members 140. 240 
and 335 are coupled to. In a preferred embodinient. the upper and lower rings, 505 
and 515, penetrafe the interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure, in a 
preferred embodiment, the sealing eiernent 510 is compressed into contact with the 
Interior surface of the preexisting stnjcture that the expandable tubular members 
140, 240 and 335 are cbupted to in order to optimally fluMidy seal the interface 
between the tubular members 140, 240 and 335 imd the preMsBng stnjcture. 

In a prefened embodiment, the upper and tower tings, 505 and 515. extend 
from the outer surfaces of the tubular membere 140. 240 and 335 by a distance of 
about 1/64 to % inches. In a preferred embodiment, the upper and tower rings. 505 
and 515, extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 In order to opHnrtally engage the preexisting structure. 

in a prsfened embodiment, the sealing element 510 extends ftom the outer 
surfaces of the tubular members 140. 240 and 335 by a distance substantially eqinl 
to the extension of the upper and tower rings. 505 and 515. above the outer 
surfaces of the tubular members 140. 240 and 335. In a preferred ernbodiment. the 
sealing eienwnt 510 is fabricated from rubber in order to optimally fluididy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
plurality of the coupling systems 500. In a preferred embodiment the coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubular members 140, 240. and 335. 

Referring now to FIG. 6, a preferred embodlnrient of an expandable tubular 
member 600 for use in the apparatus 1 1 5. 215 and 315 wOi be described. The 
tubular member 600 preferably includes a lower portion 605. an intemwdiate portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intem^late portion 610. in a 
preferred embodiment, the lower portion 605 IS further adapted to mate with the 
anchoring deviCM 135. 235, and 330. in a preferred embodiment, the lower portion 
605 further prefBrabty includes one or more slotted portions 620 for facilitating the 
radial expansion of the lower portion 605 by the anchoring devices 135. 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
15 radiany expanded by the anchoring devices 135, 235, and 330 Into contact with the 
prsexlrting structure. Furthennore, in this manner, the lower portion 605 of the 
tubular member 600 is anchored to the preexisting structure prior to the initiation of 
the radial expansion process: ' . 

The intermediate portion 610 is coupled tp the lower portion 605 and the 
20 upper portion 615. In a prefened ambodimeot, the wall tWcKnessesof the to^ 
Intermediate portions. 605 and 610, are, less than the wail thickness of the upper 
portion 615 in order to facuitate the radial expansion of the tubular member 600. In 
a piefiened embodiment, the lower and intemrtediate portions, 605 and 610. are 
preexpanded to mate with the expansion cone. 
25 Referring to FIG. 7, a prsfeiTed embodiment of an exparxiable tubular 

member 700 for use in the apparatus 115. 215 and 315 wiU be described! In a 
preferred embodiment, the tubular member 700 minimizes the shock ioacis created 
upon the completton of the radial expansion process, in a preferred embodiment, 
the tubular member 700 includes a lower portion 705. a k>wer trensitionary portton 
30 710, an intemwdiate portion 715, an upper transittonary portton 720. an upper 
portkm 725, and a sealing element 730. ' 

The tower portion 705 is c<)upled to the tower transitkjnary portion 710. The 
tower portton 705 Is preferably adapted to mate with the expanstoh cone and the 
anchoring device. 
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The lower transitlonafy portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a preferred enrdxxliment. the lowef transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefened 
embodinrient, tlw wall thidtnesses of the lower portion 705 and the lower 
traraitionary portion 710 are less than the wall thicknesses of the intennediate 
portion 715. the upper transitionary portion 720 and the upper portion 725 in order to 
optimalhr ^Titate the FEKiial expansion process. 

The Intermediate portion 715 is coupled to the lower transitionary portion 710 
and the upper transitipnary portion 720. In a prefenfied eml)odiment, the outside 
diameter of the intennediate portion 715 is less than the wall thicknesses of the 
lower portkm 705 and the upper portion 725. 

The upper transitionary portion 720 is coupled to the intennediate portion 
715 and the upper portion 725. 

The upper portion 725 is cpupied to the upper transitfonary portkMi 720. 
The sealing element 730 is . coupled to the outside surfece of the 
intermediate portton 715. In a prefen«d embodiment, the outside diameter of the 
seaiirig element 730 Is less than or equal to the outside diameter of the km«r portfon 
705 and the upper portion 725 in order to optimally protect the seeing element 703 
during placement of the tubular member 700 within the preexisting stnjcture. 

In a preferred embodiment, during the radial expanskm of the tubular 
membar 700 using the apparatus 115, 215 and ai5, the preexpanskm of the upper 
transitionary portkxi 720 and the upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansion process. In this manner, the 
radial expansion process is optimally provided in A safe manner. Furthennofe, 
because the sealing element 730 is preferably recessed bekyw the surftees of the 
tower portfon 705 and the upper portion 725, the sealing element 730 is opdmaily 
protected fmm damage during the placement of the tubular member 700 within the 
preexisting structure. 

Referring to FIG. 8. a preferred embodiment of an expandaUe tubular 
nr»mber 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubular member 800 preferably includes a lower portion 805, an iritemiediate portion 
810. and an upper portion 81 5. 

The lower portton 805 is coupled to the intermediate portion 810. In a 
preferred embodiment, the lower portton 805 is further adapted to mate with the 
expansion oones 130. 230. 325 and the anchoring devices 135. 235. and 330. 
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TTie intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a prefened embodiment, the wall thicknesses of the lower and 
Intemwdlate portions. 805 and 810. are less than the wall thickness of the upper 
portion 815 in order to faaTitate the radial expansion of the tubular member 800. in 
a prsferred embodiment, the icwer and intennedJate portkms. 805 and 810. are 
preexpanded to mate with the expanskm cone. 

The. upper portion 815 is coupled to the intemiediate portkm 810. In a 
preferred embodiment, the upper portion 815 further preferably includes one or 
more stotied porttons 820 for facflitating the radial expansion of the upper portion 
815 by tt» expanston cones 130. 230. and 325. In this manner, the upper portfon 
815 of the tubulaf member 800 is preferably radially expanded by the expansion 
cones 130. 230, and 325 with minimal shock kMKJs when the expanston cones 130. 
230 and 325 exit the expandable tubular member 800. 

Ftofbning to RG. 9. a prefeired embiodlment of a method of a 
force to the expanston cones 130, 230, and 325 win now be described! In a 
preferred embodiment, the axial displacement of the expanston cones 130, 230. and 
325 during the radial expanston procew Is provWed by applying an axial fbrce to the 
expanston cones 130. 230. and 325. In a preferred embodiment, the axial force 
provided includes, the appRcatton of a substantially constont axtol fbrce for some 
lime periods iand the appHcatton of increased axial foroe fbr other time periods Jn 
order to optimally fedlttato the radial expanston process by ininimlzihg the effects of 
fricfion. In a preferred embodlmerit, the applicattori of the Increased axial force is 
provided on a periodic basis in order to optimally provtoe a variabfe contact area 
between the expansion cone and the tubular member being expanded. In an 
25 attemative embodiment, the application of the incremed axial ftoipe Is provided on a 
random basis in order to optimally prpvtoe a variable cortect ared between the 
expansion cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the appfication of constant and increased axial forces 
ranges from about 90/10 % to 60/40 % in order to optimally radially expand the 
30 tubular members. In a preferred embodiment, the ratio of the increased axial force 
to Itie substantially constant axial force ranges from about 1.5 to 1 to about 4 to 1 1n 
order to optimally provide a variable contact area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris from the expanston cone surface. 
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Referring to FIGS. 10a to lOi. an emtxxiiment of an apparatus and method 
for fbnming a welibore casing will now be descril)ed. As illustrated In FIG. 10a. a 
weilbore casing 1000 and an open hole welibore section 1005 are provided in a 
subterranean fbnnation 1010. The weilbore casing 1000 and open hole welibore 
section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a prefened embodiment, a new section of weilbore casing b fbmted in 
the open hole wellbwe section 1005 using an apparatus 1015. More generally, the 
apparahis 1015 is utilized to form or repair welibore casings, pipeliries, or stmctural- 
supports. 

the apparatus 1015 preferably includes a first suppcMl noember 1020. -a 
second support member 1025, an eicpansion cone 1030. an anchoring device 1035. 
an expandable tubular member 1040, one or more upper sealing members 1045, 
one or more lower sealing members 1050. and a flexible coupling etement 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
surface location. The first support member 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 preferably adapted to convey 
pressurized fluidic materials and/br electrical currerit and/or communication signals 
from a sur^ location to the anchoring device 1(»5. The first support member 
1020 may. fbr escample, be ponvenUonal commeroiaily available slick wire, braided 
wire, coiled tiMng, or driHing stock material. 

The second supjkirt member 1025 is pireferabty adapted to be coupled to a 
surface k)catk3a The seoorid support member 1025 is further coi4>led to the 
expansion cone 1030. The second support member 1025 is preferably adapted to 
jMrniit the expanskm cone 1030 to be axially displa&ed relative to the first support 
member 1020. The second support member 1025 may. fbr aeampie. be 
convenfional commercially available slick wire, braided wli«. coiled tubing, or drilling 
stock miErteriai. 

in an alternative embodiment, the support member 1020 is telescopicaily 
coupled to the support member 1025. and the support member 1025 Is coupled to a 
surface support member. 

The expanskxi cone 1030 is coupled to the second support member 1025. 
The expanskM) cone 1030 is preferably adapted to radially expand the expandable 
tubular member 1040 when the expansran cone 1030 is axially displaced relative to 
the expandable tubular member 1040. in a preferred embodiment, the expansiori 
cone 1030 is provided substantially as disclosed in one or more of the foltowing: (1) 
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U.S. utility patent application serial no. 09AW4.139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. wtiich claimed the benefit of the filing date of U.S: provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1098; 
(2) U.S. utility patent application serial no. 09/510.913. attorney docket no. 
5 25791.7.02. filed on 2/23/2000. which claimed the t>enefit of the filing date of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
application seriar no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/1 W2000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent applicatkMi serial 
10 no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the fifing date of U.S. provisional application no. 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 
60/183.546. filed on 2/1 8^000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 2579i;i1.02. filed on 3/1<V2000. whteh dalmed the benefit of 
the fillr^ date of U.S. provistonal appltoatlon na. 60/124.042, filed on 3/11/1999; (7) 
U.S. ufilKy patent appHcatkm no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2«4«000. which claimed the benefit of the filing dates of U.S. provisional 
applteatton no. 60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional application no. 60/154.047. attorney docket no. 25791.29. filed on 
20 9/16/1999: (8) U.S. utility applkatton no. 09«11.941. attorney docket no. 
25791.16.02. filed on 2«4/2000, which dabned the benefit of the filing date of U.S. 
provisional serial no. 60/121.907, attorney docket no. 25701.16. filed on 2«6/1099; 
(9) U.S. utiUty patent appHcatkm no. 09/588,946. attorney docket ho. 25791.17.02. 
filed on June 7, 2000. whteh claimed the benefit of the filing date of U.S. provistonal 
25 patent application serial no. 60/137,998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent applicatk)n no. 09/559.122, attorney docket no. 
25791.23.02, filed on 4/26/2000. which claimed the benefit of the filing date of U.S. 
provlskMial application no. 60/131.106. attorney docket no. 25791.23, filed on 
4/26/1999; (11) U.S. proviskxial applicatk>n no. 60/146.203. attorney docket no. 
30 25791.25. filed on 7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provlskMial pLtent 
appttcatton serial no. 60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; 
(14) U.S. provlstonal applteatton no. 60/159.039. attorney docket no. 25791.36. filed 
on 10/12,1999; (15) U.S. proylstonal patent application no. 60/159,033. attorney 
36 docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provisional patent 
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applicafion no. 60/165^8. attorney docket no. 25791.39, filed on 11/12^1999, the . 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support member 1020. 
The janchoring device 1035 is preferably adapted to be contrdlabty cou(ded to the 
expandable tubular member 1040 and the open hole wellbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubular member 1040 to the open hole wellbore section 1005 to fectlitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
expansion cone 1030. 

in a preferred embodiment, the anchoring deyioe 1035 includes ione or mwe 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexibte coupling element 1055 and 
the open hole wellbore section 1005. In a preferred embodiment the expandable 
etoments 1060 are actuated using fluidic pressure. 

In a prefened embodinrttnt, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng element 
In this mariner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controllably plugged. In a prefened embodiment, 
the anchoring device 1035 Is any one of the hydrauHcaly actuated packers 
oommerdaliy available from HaHburton Energy Servtoes or Baker-Hughes, modified 
in accordance with the teiMhings of the present disctosure. 

In a preferred embodlmertt the anchorbig devices 135, 235, and 330 are 
also modified to includes a fluM passage that can be oontroliably plugged in order to 
permit fluklto materials to be exhausted from the anchoring devices 135, 235, and 
330. 

The expandable tubula- member 1040 is removably coupled to the 
expanskxf) cone 1030. The exparuJable tubular, menrtwr 1040 is further preferably 
coupled to the ffexibfe coupling element 1065. 

In a prefenred embodiment the mpahdable tubular member 1040 further 
Includes a lower sectton 1065, an intemnediate section 1070, and an upper section 
1075. In a prefened embodiment the lower sectton 1065 Is coupled to the flexible 
coupling element 1055 In order to provide anchoring at an end porHon of the 
expandable tobular member 1040. In a preferred embodiment the wall thickness of 
the tower and intermediate sections, 1 065 and 1 070. are tess ttian the wall thickness 
of the upper sectton 1075 in order to optimally couple the radially expanded portton 
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of the expandable tubulaf member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
5 patent appHcation serial no. 09/454.139. attorney docket no; 25791.3.02. filed on 
12«/1999. which claimed the benefit of the filing date of U:S. provisionat patent 
appRcatkm no. 60/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applk»tlon serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the fifing date of U.S. provisional 
10 appflcatton no. 60/121.702. filed on 2^25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisk>nal application no. 60/1 1 9.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whteh claimed Vhe benefit of 
15 the filing data of U.S. piovistonal applicatioh no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U^S. provistonal patent appflcation no. 60/183.546. 
Ited on 2/18«000: (6) U.S. utility patent appHcaflon no. 09^23.460. attorney docket 
no. 25791.1i.02, filed on 3/100000. whkih claimed the benefit of the filing date of 
U.S. proviskxial appHcation no. 60/124,042. filed on 3/11/1999; (7) U.S. uttHty patent 
20 appHcation no. 09/512.805, attorney docket hp. 25791,12.02. filed on 2/24/2000. 
whteh claimed the benefit of the fHing dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12. filed on ^26/1999 and U.S. provistenal 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney dodcet no. 25791.16.02, filed on 
2^4/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9> U.S. utiHfy patent 
appUcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of ^he filing date of U.S. pnjvlstonal patent application 
serial no. 60/137.998, attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/260000. which claimed tiie benefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791.23, fiied on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attomey docket no. 
25791.26, fited on 7/9/t999; (13) U.S. pnovistonal patent application serial no. 
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60/162,671, attorney docket no. 25791.27. ffled on 11/1/1999; (14) U.S. pro\^^onat 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. pnoviskwial patent applicatkm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
inowporated herein by reference. 

In a preferred embodiment, the expandable tubular member 1040 is furttier 
provided in accordance witti the teachings of erhbodiments of expandable tubular ■ 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled tQ the outer surfece of the 
upper portion 1075 of tto expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fiuididy seal the interfece 
between the radially expanded expandabfe tubular member 1040 9nd Vha wellbore 
casing 1000. In a preferred embodiment, the apparatus 1015 Includes a plurality of 
upper sealing members 1045. 

The k>wer sealing membters 1050 are coupled to Vhe outer surface of the 
upper portkm 1075 of the expandable tubi^r member 1040. The fewer sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubufer niember 1040 and the opeh 
welibora sectton 1005. In a preferred embodiment, the apparatus 1015 includes a 
plunriHy of tower sealing members 1050. 

The flexfefe coupling etement 1055 is ooupiled to ttie tower portion 1065 of 
the expandable tutnitor member 1040. The ftoxibto coupling element 1055 is 
preferably adapted to radially expanded by the anichoHng device 1035 into 
engagement within the walls of the; operi hofe welibore section 1005.. In this 
manner, ttie lower portion 1065 of the expandabfe tubular member 1040 is coupled, 
to ttie walte of ttw open hofe wellboie sctotton 1005. In a prefiaiTed embodinri^ 
flexible coupling efement 1055 is a stotted tubular mmiier. In a preferred 
embodiment, ttie flexible coupling element 1055 includes one or more hook 
etements for engaging ttie walls of ttie open hofe weHbore sedton 1005. 

As illustrated in FIG. 10a, ttie apparatus 1015 is preferably positioned witti 
.ttie expandabfe tubular member 1040 positioned in overtopping relation witti a 
portion of ttie wellbore casing 1000. In ttiis manner, the radially expanded tubular 
member 1040 is coupled to ttie tower portion of ttie wellbore casing 1000. In a 
preferred emtxxJiment. the upper sealing members 1045 are positioned in opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
members 1050 are positioned in opposing relation to the walls of the open hole 
weilboB section 1005. In this manner, the interface t)etween the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 
5 1005 is optimally fluididy sealed. 

As illustrated In FIG. 10b, in a preferred embodiment, a quantity of a non- 
haidenable fluidic material is then ir^cted into and then out of the apparatus 1015. 
In a jwefeired embodiment, the non-hardenable mateiial is discharged from the 
apparatus 1015. using the vaiveabie flow passage 1065. The non-haitlenabie fluidic 
10 material may be anjf mmtiar of conventional commercially available fluidic materials 
such as. for example, drilling mud. 

As illustrated In FIG. lOc, in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material is then irijeipted into and out of the apparatus 
1015. In a prefsnad emMiment. the hardeiiable fhJldlc sealing 
15 exhausted from the apparatus 1015 using the vaiveabie flow passage 106f5. in a 
pr^nad embodiment, the haiittenaUe fluidic sealing material is pemiitted to 
oomplaiely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fhiidic sealing materiaimay be any 
number of conventional commerdaliy available materials such as. Ibr example. 
20 cement, slag mix and/or epoa^ resin. In this nfianner. a fluidic sealing annular 
element Is provided around the radially expanded tubular member 1040. 

As illustrated in FIG. lOd, in a preferred embodiment, arrather quantity of a 
non^wrdenable fluidic material is therj bijeded into and out of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other simHar fluid passage 
25 blocking device, is placed into the non-hardenable fluid material. In a preferred 
embodiment, the ball plug lOso then seats in and seals off the vsdvaable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1 040 to the open hole wellbore section 1 005. 

In an alternative embodiment, the vaiveabie fluid passage 1065 includes a 
30 remote or pressure activated valve for sealing off the vaiveabie fluid passage 1065. 

As illustrated in FIG. lOe. in a prefened embodiment, the apparatus 1015 is 
then anchored to ttie open hole wellbore section 1005 using the anchoring device 
. 1035. In a preferred emtiodiment, the anchoring device 1035 is pressurized and the 
expandable elemerit 1060 is radially extended from the anchoring device 1035 
35 causing the flexible coupling element 1055 to radially expand Into intimate contact 
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with the walls of the open hole weBlxwe section 1005. In this manner, the tower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1 005. 

As illustrated in RG. lOf. the expansicm cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular mdmber 1040 into intimate oontect with the walls of the open 
hole wellbore section 1005. 

In an alternative embodiment, as illustrated in FIG. lOg, the axial 
displaoernent of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support meml>er 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
materlaL In this manner, a temporary need for inoreased axial force during the 
radial expanston process can be easily satisfied. 

In a prefenred embodiment, the hardenaUe fluidic sealing material is then 
penmMed to at least partial cure. 

As illustrated in FIGS. lOh and 101. after the expandable tubular member . 
1040 has been radially exparided by the axial dlsplacerhent of the expansion cone 
1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular rtiember 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support mernber 1020 and anchoring device 
1035 from the wellbore casing 1000 and the open hole wellbore secUoh 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular mernber 1040 and the outer annular byer of 
the cured fluidic seaUng material. In this rnanner, a new section of weUborp casing 
is optimally provided. More generally, the apparatus 1015 Is used to form and/or 
repair wellboi^ casings, pipelines, and structural supported 

Refening to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wiU now be described. Referring to Fig. 11a. a v^llbore casing 1100 is positioned 
within a subten^hean fortnatioh 1 105. The wellbore casing 1 100 may be positioned 
in any orientetion from the vertical direction to the horizontel direction. The wellbore 
casing 1100 further includes or>e or more openings 1110 that may have beeri the 
result of unintentional damage to the wellbore casing 1100, or due to a prior 
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perforation or fracturing operation perfonned upon the surrounding subterranean 
formafion 1 105. As will be recognized by persons "having ordinary sklil in the art. the 
openings 1110 can adversely affect the subsequent operation and use of the 
welS)ore casing 1 1(K) unless they are sealed off. 
5 In a prefened embodiment, an apparatus 1115 Is utilized to seal off the 

openings 1110 In the welibore casing 1100. More generally, the apparatus 1115 Is 
preferably utHized to fbnn or repair welibore casings, pipelines, or stmctural 
supports. 

The apparatus 1115 preferably Includes a first support member 1120, a 
10 second support member 1125, an expansion cone 1130, an anchoring device 1135, 
and expandable tubular member 1140, and one or more sealing members 1145. 

The first support member 1120 is prtferably a(tepted to be coupled to a 
surface location: The first support member 1 120 is further coupled to the anchoring 
device 1135. The fhst support member 1120 is preferably adapted to convey 
15 pressurized fluidic materiais and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The firet support member 
1 120 preferably has a substantlalhr hollow annular cross sectional shape. The first 
support member 1120 may. for example, be faceted from conventional 
commercially available srkdc wire, braided wire, coiled tubing, or drilling stodc 
material. 

The second support member 1 125 is preferably adapted to be coupled to a 
surtiactt. location. The second support member 1125 is further coupled to the 
ttcpansion cone 1130. The second support member 1125 is prefsraUy adapted to 
perniit the expansion cone 1 130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may, lor example, be 
conventional oommerdaBy available sllcic wire, braided wire, coiled tubing, or drillihg 
stodt material. 

|n a preferred embodiment, the first support member 1120 is coupled to a 
surfece location by a slip joint and/or sliding sleeve apparatus that is concentrically 
coupled to ttie second support member 1 125. 

The expansion cone 1130 is coupled io the second support member 1125. 
The expansion cone 1130 is preferably adapted to radially expand the expandable 
tubular rnember 1140 when the expansion cone 1130 is axially displaced relative to 
the expandable tubular liiember 1140. In a prefemed embodiment, the expansion 
cone 1 130 is provided substantially as disclosed in one or more of the following: (1) 
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U.S. utOHy patent application serial no. 08M54.139. attorney dodwt na 25791.3.02, 
filed on 12^1999. wtiich claimed tiw benefit of ttw filing date of U.S. pixivisionai 
patent appOcation no. 60/111,293. attorney dodcet no. 25791.3, filed on 12^/1998; 
(2) U.S. utility patent appUcation serial no. 09/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. wtiich claimed \he benefit of ttie filing date of U.S. 
provisional application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent 
appOcation serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000, wfiich claimed ttie benefit of ttte filing date of U.S. provisional application 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. ufflity patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 11/15/1999. wtiteh claimed 
fhB benefit of the filing date of U.S. provistonai application no. 60/108,558. attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provlsfonal patent application no. 
60/183,546. filed on 2/18/2000; (6) U.S. utility patent applteation no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000. wfjicij claimed ttie benefit of 
the filing date of U.S. pro>nsk)nal application no. 60/124,042. filed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attomey docket no. 25791.12.02, filed 
on 2/24/2000, which claimed the benefit of ttw filing dates of U.S. provisional 
appHcation no. 60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistonai application no. 60/154.047, attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility applk»tion no. 09/511.941. attomey docket no. 
25791.16.02. filed on 2/24/2Q00, whktfi claimed ttie benefit of the filing date of U.S. 
pratvistorial serial no. 60/121.907, attomey docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent appHcation no. 09/588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000, which claimed ttie benefit of the filing date of U.S. provisional 
patent appHcation sertel no. 60/137.998. attomey docket no. 25791.17. fited on 
6/7/1999; (10) U.S. utility patent appHcation no. 09/559.122. attomey docket no. 
25791.23.02. fited on 4/26/2000. which daimed ttie benefit of ttie filing date of U.S. 
provistonai application no. 60/131.106. attomey docket no. 25791. 23; fited on 
4/26/1999; (11) U.S. provlskNial application no. 60/146.203. attorney docket no. 
25791.25, filed on 7/29/1999; (12) U.S. phsvisional appHcation no. 60/143.039. 
attomey docket no. 25791.26. fited on 7/9/1999; (13) U.S. provistonai patent 
application serial no. 60/162.671. attomey docket no. 25791,27. fited on 11/1/1999; 
(14) U.S. provistonai appHcation no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. provistonai patent application no. 60/159.033. attomey 
docket no. 25791.37. fited on 10/12/1999; and (16) U.S. provisional patent 
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appOcatlon no. 60/165^8. attorney docket no. 25791.39. filed on 11/12/1999, the 
disclosures of which are inGorjx>rated herein by reference. 

The anchoring device 1135 is coupled to the first support mender 1120. 
The anchoring de>^ 1135 is preferably adapted to be controllably coupled to the 
expandable tubular member 1140 and the wellbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 
expandable tubular rnmrtbei^ 1140 by the axial displacement of the expansion cone 
1130. In a preferred embodiment the anchoring device 1135 includes one or more 
expandable elements 1150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1150 are actuated using fluidic pressure. In a prefened embodiment, the anchoring 
device 1135 is any one of the hydraulically actuated packers commerdally available 
from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably coupled to the 
expanston cone 1 1 30. The expandable tubular niember 1 140 is further preferably 
adapted to be removably coupled to the expandable elements 1 1 50 of the anchoring 
devtee 1135. In a preferred embodiment, the Expandable tubular member 1140 
indudes one or more anchoring windows 1155 for pemnitting the expandable 
elements 1150 of the anchoring device 1135 to engage the weHbore casing 1100 
and the expandable tubular member 1140. 

In a prefenred embodiment, the expandable tubular member 1140 further 
includes a lower section 1160. an intermediate section 1165. and an upper section 
1170. In a preferred embodiment the tower section 1160 reste upon and is 
supported by the expansion cone 1130. In a prefenBd embodiment, the 
intermediate section 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an intemr^iate portion of the expandable tubular member 1 140. 

In a preferred embodinmnt, the expandable tubular member 1140 is further 
provided substantially as disctosed in one or tnovB of the folkswing: (1) U.S. utility 
patent applicatioh serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh dainied the benefit of the filing date of U.S. provistonal patent 
appBcation no. 60/1 11.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial ho. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23^000, which daimed the benefit of ttie filing dtrte of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. Utility patent application 
serial no. 09/502.350. attorney docicet no. 25791.8.02. filed on 2/10/2000. which 
dabned the t)enefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. (»/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the t>enefH of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlsk)nal patent appHcatlon no. 60/183,546, 
filed on 2/18/2000; (6) U.S. uiillty patent appllcatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which daimed the benefit of ttte ffling date of 
U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcation no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511,941, attorney docket no. 25791.16.02, filed oh 
2/24/2000. whteh daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
appGcatnn no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whtoh claimed ttie benefit of ttie filing date of U.S. proviistonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appHcatkm no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. whteh daimed ttie benefit of ttie fiflng date of U.S. provisional appiteatton 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S, 
provistonal appficatton no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999: (12) U.S. piovtefonai appHcation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistorial patent appltoation serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U:S. provistonal 
appltoation no. 60/159,039, attonney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appltoatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appltoatton no. 60/165.228. 
attorney docket no. 25791.39. filed on It/12/1999, ttie disdosuies of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluidldy seal the interface twtween the radially expanded 
expandable tubular nrember 1140 and the weilbore casing 1100. In a prrferred 
enibodiment. the apparatus 1 1 15 includes a plurality of seating members 1 145. In a 
prefenreid embodinwnt. the sealing members 1 145 surround and isolate tlie opening 
1110. 

As lllustra^ in FIG. 1 la, the apparatus 1 1 15 is preferably positioned within 
the weilbore casing 1100 with the expandable tubular member 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodinwnt. the apparatus 
1115 includes a plurality of sealing nf»emi)ers 1145 that are positioned above arid 
below the opening 1110. In this manner, the radial expansion of the ex(»ndabie 
tubular member 1 140 optimally fluididy isolates the opening 1110. 

As illuBtrated In Fib. lib, the apparatus 1115 Is then anchored to the 
weilbore casing 1100 using the.anchorihg device 1135. In a preferred embodiment, 
the anchoring device 1135 Is pressurized and the expandable element 1150 Is 
extended fiom the anchoring device 1135 through the corresponding anchoring 
win(k>w 1155 in the expandable tubular member 1 140 into inOmate contact with the 
weilbore casing 1100. In this manner, the Intemiediate section 1165 of the 
expandable tubular meinber 1140 is removably coupled to the wellbord casing 1 100. 

In an alternative en^iment, a compressible content and/or epoxy Is then 
irijected into at least a portion of the aruuilar spiaoe between the unexpended portion' 
of the . tubular member 1140 and the weilbore casing 1100. The compressible 
cement and/CM- epoxy is then pemriitted to at least partially cure prior to the initiation 
of the radial expansion process. In this mariner, an annular structural support and 
fhiidic seal is provided around the tubular member 1 140. 

As illustrated in FIG. lie, bl a preferred embodiment, the expansion corie 
1130 is then axialty displaced by applying an axial force to the second support 
member 1 125. In a prefened embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 Into Intirriate contact with, the wajls of the wellborB or the weilbore 
casing 1100. 

As illustrated In FIG. lid, in a prefenBd embodiment, the axial displacement 
of the expansion cone 1 130 Is stopped once the expansion cone 1 130 contacts the 
lower portion of the anchoring device 1135. 
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As niustiated in FfG. tie. in a preferred embodiment, the anchoring device 
1135 is then decoupled from the wdlbore casing 1100 and the expandable tubular 
member 1140. 

As illustFatsd in FIG. 11f. in a preferred embodiment, the axial displacement 
of the expansion cone 1130 \s then resumed. . In a preferred embodiment, the 
anchoring device 1135 is also axial displaced, in this manner, the tower section 
1160 of the expandable tubular member 1140 is self-anchored to the welibore 
casing 1 100. In a pfefenred entijodimenL the tomr section 1 160 of the expandable ■ 
tubular member 1 140 includes one or more outer rings or other coupling membera 
to feq'litate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1100. 

As illustrated in FIQS. 11g, after the expandable tubular member 1140 has 
been completely radially eiqpanded by the axial displacement of the expansion cone 
1130. the 1110 in the weHbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In tMs manner, repairs to the wellbore casing 1100 are 
optbnally provided. More generally, the apparatus 1115 is teed to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of thevradially exparided tubular member 1140 is substantially 
constant 

Referring to FIGS. 12a to 12d. an aKerhath/e embodiment of an apparatus 
and method for coupling an nipandable tubular memtier to a preexisting structure 
win now be described. Refening to Fig. 12a, a wellbore casing iiOO is positioned 
within a siAteiranean fonnatlon 1205. The welR)ore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weUbme 
casing 1200 lurther includes one or more openings 1210 that may have been the 
result of unlntontkmal damage to the wellbore casing 1200, or due to a prior 
perforation or fracturing operation perfonned upon the surrounding siditenBnean 
fonnation 1205. As wiU be recognind by persons having ordinary skill in the art. the 
openings 1210 can adversely affect the subsequent operation and use of the 
weUbore casing 1200 unless they are sealed off. 

in a prefenred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. MOre generally, the apparatus 1215 is 
preferably utilized to form or repair weHbore casings, pipelines, or structural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
exparidable expansion cone 1225. an expandable tubular member 1235. and one or 
more sealing members 1240. 

The support member 1220 is pref^Wy adapted to be coupled to a surfeoe 
5 location. The support member 1220 is ftjrther coupled to the exparKiable expansion 
cone 1225. The support member 320 is preferaWy adapted to convey pressurized 
fluidic materials and/or electrical , current and/or communication signals from a 
surface locatloh to the expandable expansion cone. The support member 1220 
may, for example, be conventional commercially available slide wire, braided wire. 
10 coiled tubing, or drilling stod( material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 is preferat)ly adapted to fadially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 
15 expandable expansion obne 1225 is further preferably adapted to radially expand at 
least a portion of the eiqsandable tubular member 1235 when the expandable 
expansion bone 1225 is contrbllably radialty expanded. The expandable expansion 
oone 1225 may be any number of oonventionai conmiercially avallabte radially 
expandable exparision cones. In a prelierred embodiment the expandable 
20 expansion oone 1225 is provided substantiatly as disclosed in U.S. Patent No. 
5.348,095. the disclosure of which is hoorporatad herein by refBrence. 

in a preferred embodiment, the mpansidn oone 1225 is further provided 
substantially as disclosed In one or nwre of the following: (1) U.S. utmty patent 
application serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. wliich claimed the benefit of the filing date of U.S. provisional patent 
appDcatlon no. 60/111.203. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utHlty patent application serial no. 09/510,913. attorney dodost no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefH of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2«5/1 999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dod<et no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney dodtet no. 25791,8; (4) U.S. utility patent application seirial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional appllcatfcm no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatram no. 60/183.548. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the liehefit of the filing data of 
U.S. provisional application no. 60/124.042. filed on 3)^11/1909: (7) U.S. utRity patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
5 which dainwd the bfeneSt of the filing^ dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provennal 
' appteation no. 60/154.047. attorney docket no. 2576l.29, filed on 9/16/1999; (8) 
U.S. uUiity applicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 

10 60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applteatkMi no. 09/588.946. attorney docket no. 25791 .17.02. filed on June 7, 2000. 
which claimed the twnefit of the filing date of U.S. proviskxtal patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 

1 5 4/26/2000. which claimed the bene/Ot of the filing date of U.S. proviskMial application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/j26/1999; (11) U.S. 
provisional applteatlon no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999: (12) U.S. provisional application no. 60/143.039, attorney docket no. 
29791.26, filed on 7/9/1999: (13) U.S. proviskMial patent applicatton serial no.' 

20 60/162.671. attbmey docket no. 25791.27. filed on 11/t/1999; (14) U.S. prpvistonal 
applteatton na 60/159.039, attorney docket hp. 25791.36. filed on 10/12,1999; (15) 
U.S. proviskMial patent apptkatkMi no. 60/159.033. attorney docket no. 25791.37. 
filed on. 10/12/1999; and (t6) U.S. proviskxiai patent appHcatkMi no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disdpsures of whteh are 

25 incorporated herein by refBrenoe. 

The expandcA>ie tubular member 1235 is removably ooiipled to the 
expansion cone 1226: In a prefenied embodiment, the expandable tubular nienrrijer 
1235 Indudes one or rnore engagement devices 1250 that are adapted to couple 
with and penetrate the wellbors casing 1200. in this manner, the eipandabie 

30 tubular member 1235 b optimally coupled to the wellbore casing 1200. In a 
preferred embodiment, the engagement devk«s 1250 include teeth for biting into 
the surface of the wellbore casing 1200. 

In a preferred embodiment, the expandabte tubular member 1235 further 
includes a lower sectbn 1255, an intermediate section 1260. and an upper sectton 

35 1265. In a prefenvd embodiment, the tower section lis5 includes the engagerrieht 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular memlwr 1235. In a preferred embodiment, the vvan thickness of the lower, 
and intennediate sections. 1255 and 1260. are less than the wall thickness of the 
upper section 1265 in order to optimally fadlltate the radial expansion of the lower 
5 and Intemiedlate secttons. 1255 and 1260. of the expandable tubular member 1235. 
In an alternative embodiment, the lower sectkxi 1255 of the expandable tubular 
member 1235 is sbtted in order to optimally fadRtato the radial e)q>ansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable . 
expansion cone 1225. 

10 In a prefened embodiment, the expandable tubular member 1235 Is further 

provided substantially as disclosed In one or more of the ifoflowing: (1 ) U.S. utility 
patent applicatton serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«/1999. which, claimed the benefit of the filing date of U.S. provistonal patent 
application no. 60/11l;293, attorney docket no. 25791.3. filed on 12/7/1996: (2) U.S. 

15. utility patent applfeatlon serial no: 0W510.913. attomey docket jw. 25791.7.02. filed 
on 2«3/20Q0. which dalmed the benefit of the filing date of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. ufility patent application 
serial no. 09«02,350. attomey docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. (80/119.611. 
attomey docket no. 25701.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791 .aoz filed on 11/1S/1099, whteh dalmed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attorney dodwt no. 
25791.9, filed on 1 1/16.1998; (5) U.S. pravlstonal patent appHcatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatkm no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10QO0O. whk:h claimed the benefit of the filing date of 
U.S. provisional applicatidn no^ 60/124.042. filed on 3/11/1999; (7) U.S. utility patent, 
application no. 09/5li2.895. attomey dodtet rio. 25791.12.02. filed on 2Q4/2000. 
which dalmed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attomey dodcet no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941. attomey dodtet no. 25791.16.02. filed on 
2^4/2000. whteh dalmed the benefit of ttie filing date of U.S. provlstonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
whteh dalmed the benefit of ttie fiUng date of U.S. provlstonal patent application 
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serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utUity patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/28/2000. which claimed the iMhefit of the fifing date of U.S. provisional appOcatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U;S. 
provisional applicatkm no. 60/146,203. attorney docket no. 25791.25,. filed on 
7/29/1999; (12) U.S. provisnnal applicatkm no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999;, (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed oh 10/12,1999; (15) 
y.S. provisional patent application no. 60/159.033. attoniey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk>nal patent applicatkNi no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disdosures of which are 
incorporated herein by reference. 

The sealing memfaiers 1240 are preferably coupled to ttie outer surface of ttie 
upper portion 1265 of ttie expandable tubular mentber 1235. The sealing members 
1240 are preferat^ adapted to engage and flukJIdy iseai ttte interface between the 
radially expanded expandable tubular member 1235 and ttie wellbore casing 1200. 
In a preferred embodiment, ttie apparatus 1215 Includes a plurality of sealing 
members, 1240. In a prefened embodiment, ttie sealing members 1240 surround 
and isolate the opening 1210. 

As IHustrated in FIG. 12a. ttie apparatus 1215 is pref^bly positioned wittiin 
the wellbore casing 1200 wMi jttie expandabte tubular member 1235 positioned in 
opposing relatton to ttie opening 1210. In a preferred embodiment, ttie apparatus 
1215 includes a plurality of sealing members 1240 ttiat are positioned above and 
betow ttie operiing 1^10. In ttils manner, the radial expanston of ttie expandabte 
tiitHilar member 1235 opttmaHy fluidk^ isolates ttie opening 121 0. 

As IHusbated In FIG. 12b. ttie exparuiabte lubiiter member 1235 of ttie 
apparatus 1215 is ttten anchored to ttte wellbore casing 1200 by expanding ttie 
expandabte expanston cone 1225 into contact Wtth .ttie tower section 1255 of ttte 
expandabte tubuter n^ember 1235. In a prefened embodiment, ttie tower section 
1255 of ttie expandabte tubular member 1235 Is radteily expanded into intimate 
contact witti ttie wellbore casing 1200. In a prefened embodiment, ttie engagonent 
devices 1250 are ttiereby coupled to. and at least partially penettate into, ttie 
wellbore casing 1200. In ttiis manner, ttie lower section 1255 of ttie expandabte 
tubuter member 1235 is optimally coupted to ttie wellbore casing 1200. 
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In an alternative embodlnwnt. a compressible cement and/or epoxy is then 
injected into the annular space between the une)(panded portion of, the tubular 
member 1235 and the weUbore casing 1200. The compressible cement and/or 
epoxy may then be pemnitted to at least partially cure prior to the initiation of the 
radBl expansion proc^. In this manner, an annular structural support and fluldic 
sral is provided around the tubular member 1235. 

As illustrated in FIG. 12c, the expandable expansion cone 1225 Is then 
axlally displaced by applying an axial force to the support member 1220. In a 
profwrisd embodiment, the axial displacement of the expansion cone 1225 radially 
expamte the expandable tubular member 1235 Into Intimate contact vi»ith the walls of 
the wellbore casing 1200. 

As Illustrated In FIG. 12d, in a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
Mpmdabie expansion done 1235, the opening 1210 in the wellbore casing 1200 is 
sealed off by the radially expanded tubular member 1235. In this nrianner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbmrt wellbore casings, pipelines, and structural supports. 

Refenliig to FIGS. 13a to 13d, an altemallve embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Ref^ng to Fig. 13a. a wellbore casing 1300 is positioned 
within a subterranean formation 1305. The weilbore casing 1300 may be positioned 
iri any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further includes one or more openings 1310 VtysA may have been tho 
result of unintentional damage ta the weilbore easbig 1300. or due to a prior 
perforation or fracturing operation performiMi upon the sunounding subterranean 
fonnation 1305. As will be recognized by perMns having ordinary sidH in the art, the 
openings 1310 can adversely affect the subsequent operation arid me of the 
weHbpre casing 1300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 
openings 1310 In the wellbore casing 1300. More generally, the apparatus 1315 Is 
preferably utilized to fonn or re|»ir wellbore casings, pipelines, or structural 
supports. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325. an expandable tubular member 1335. a heater 1340. and one 
(N- more seaRngnriembers 1345. 
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The support member 1320 is preferably «lapted to be coupled to a surface 
iocatkm. The support member 1320 Is further coupled to the expansion cone 1325. 
The support member 1320 Is preferably adapted to convey pr^urized fluidic 
materials and/or electilcai current and/or communication signals from a surface 
location to the expanston cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commercially available siidi wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1^25 is preferably adapted to radially expand the expandabte 
tubular member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expartslon cone 1325 is further provided 
substentially as disclosed In one or more <a the following: (1) U.S. utility patent 
appttcatlon serial no. 09M54.139, attorney docket no. 25791.3.02. filed on 
12/3^1909. which claimed the benefit of the filing date of U.S. provistonal patent 
appBcatlon no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998: (2) U.S. 
umfy patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of fiie filing date of U.S. provistonal 
applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appllcatton 
serial no. 09^2.350, attorney docket no. 25791.8.02. filed tin 2/10/2000, which 
claimed the benefit of the filing date df U.S. provistonai ansiicafion no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. uttltty pater^ appjtoatibn serial no. 09/440,338. 
attorney, dockat no. 25791.9.02. filed on 11/15/1909, which claimed the benefit of 
the filihg date of U.S. provlstonal applteation no. 60/108.558, attorney docket na 
25791.9, filed on 1 1/16.1998; (S) U.S. provisional patent applteation no, 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteatkNl no. Oia/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. vvhteh claimed the benefit of the filing date of 
U.S. provistonai applteation no. 60/124;042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appOcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U S. utility application ho. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed ttw benefit of ttte filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. ffled on 2(26/1999; (9) U.S. udnty patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisionai patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utIHty patent appUcatton no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional appUcatkm 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatidn no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appllcatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provlstonal 
appDcaflon no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent appltoatton no. 60/165.228. 
attorney dodcet no. 25791.39, filed on 11/12/1999, the disclosures of whteh are 
inoorporated heiein by reference. 

The expandable tubujar member 1335 removably coupled to the 
expanston cone 1325. In a preferred errtbodiment, the expandable tubular member 
1335 includes one or more engagement devtees 1350 that are adapted to couple 
wHh and penetrate the weUbons casing 1300. In this manner, the expandable 
tubular member 1335 Is opUmally coupled to the weUborB casing 1300. In a 
preliBrred embodiment, the engagement deyioes 1350 Include teeth for bWng into 
the surface of the weUbore casing 1300. 

In a preferred embodiment, the expsHidabto^ tubular member 1335 further 
includes a lower sectton 1355. an Intemnedlate section .1360. and an upper section 
1365. In a preferred embodiment, the lower sedton 1355 includes the engagement 
devfces 1350 In order to provMe anchoring at an end porttoh of the expandable 
tubular member 1335: In a preferred embodiment, the waU thickness of the lower . 
and intemiediate sections, 1355 and 1360. are less than the wall thtekness of the 
upper sectton 1365 in order to optimally facilitate the radial expanston of the lower 
and intermediate secttons, 1355 and 1360, of the expandabto tubular member 1335. 

In a prefened embodiment, the lower section 1355 of the expandable tubular 
member 1335 Includes one or more shape memory meter inserts 1370. In a 
preferred embodiment, the inserts 1370 are adapted to radially expand the lower 
sectton 1355 of the expandable tubular member 1335 into intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
ins^ 1370 may be fabricated from iany number of conventional commercially 
available shape memory alloys sudi as. for example, NiTi or NiTiNOL using 
conventional fomning processes such as, for example, those descrit)ed In U.S. 
5 Patent Nos. 5,312,152. 5.344.506, and 5,718.531. the disclosures of which are 
incorporated herein by referenpe: In this manri^. the shape memory metal Inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature above their 
transfbnmatton temperature using the heater 1340. In a preferred embodiment, the 

10 transformation temperature of the inserts 1370 nsuiges from about 250° 1^ to 450° F. 
In a preferred embodiment the rnateriat composition of the lower secHoh 1 355 of the 
expandable tubular member 1335 is further selected to rhaximize the radial 
expansion of the low^r section 1355 during the transformation process. 

In a preferred embodiment; the jnseits 1370 are positioned within one or 

15 . more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Altematively, the inserts 1370 are compleitely 
contained within the lower section 1355 of the expandable tubular member 1335. 

In a pfBTerred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no, 09MS4.1 39. attorney docket no. 25791.3.02. filed on 
12/3^1999, which cbiimed the beneAt of the filing date of U.S. provisional patent 
application ho. 80/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of Ihe filing date of U.S. provlstonal 

25 application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appiteation 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. proviskwiai applicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02/ filed on 11/15/1999, which claimed the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent appflcation no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, whteh claimed ttte benefit of Uie filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

35 application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
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which daimed the benefit of the filing dates of U.S. provisional applicafion no. 
60/121.841. attomeiy docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no: 26791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/^0, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applkatkxi no. 09/588,946. attorney docket no. 25791.17.02. fUed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. ptpvisional patent applicatkMi 
serial no. 60/137,098, attorney docket no. 25791,17, filed on 6/7/1999; (10) U.S. 
utility patent appTication no. 09^9.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh daimed the benefit of the filing date of U.S. provistonal appHcation 
no. 60/131,106. atlomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskmal applkatipn no. 60/146,203, attomey docket no. 25791.25. filed on 
7/28/1999: (12) U.S. pTOvietonal applteatkm no. 60/143.039. attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisk)nal patent applteatton serial no. 
60/162,671, attomey docket no. 2579127, filed on 11/1/1999; (14) U.S. provi8k>nal 
appHcation no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (16) 
U.S. proviskinal patent appHcation no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/199% and (16) U.S. provisional patent applteatkm no; 60/165,228. 
atlomey docket no. 25791.39, filed on 11/12/1999, the disdosures of whteh are 
Inoorporated herein by reference. 

The heater 1340> coupled to the support niember 1320. The heater 1340 
is preferably adapted to oontroHably generate a tocaiized heatsource for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 
indudes a conventkMial thermostat control in order to contrd the operetir^ 
tenq)erature. The heater 1340 is preferably ooritrolled by a surface control device in 
a conventional manner. 

The sealing members 1345 are preferably coupled to the outer sutfece of the 
upper portion 1365 of the expandable tubular member 1335. The sealing members 
1345 are preferably adapted to engage and fiuididy seal the interface between the 
radially expanded expandable tubular member 1335 and the wellbore casing 1300. 
In .a prefenred embodiment, the apparatus 1315 indudes a plurality of sealing, 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and isolate the opening 1310. 



As illustrated In FIG. 13a, the apparatus 1315 preferat>iy positioned within 
the wellborB casing 1300, with the expandable tubular mennber 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a pluiality of sealing members 1345 that are positioned , above and 
bdow the opening 1310. In this manner, the radial expansion of the expandable 
tubular merrdier 1335 optimaiiy fluldicty isolates the opening 1310. 

As Olustrated in FIG. 1 3b, in a preferred embodiment, the expandable tubular 
mend)er 1335 of the apparatus 1315 is then anchored to the wellbore casing 13(X) 
by radially expanding the inserts 1370 using the heater 1340. In a preferred 
embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular membeir 1335 to contact the wellbore casing 1300. In a 
preferred embodiment.. the engagement devices ,1 350 are thereby coupled to, and at 
least partially penetrate into, the wellbore casing 1300, In this manner, the lower 
section 1355 of the expandable tubular member 12|35 is optimaly coupled to the 
wellbore casing 1300. 

In an attemative embodiment, a compressible cement and/br epot^ is then, 
injected into the annirtar space between the unexpended portion of the ttdMilar 
rnember 1335 and the wellbore casing 1300. The compressible cement and/or 
epoxy may then be permlttad to at feast partiaily cure prtor to the initlatton of the 
radial expansion process. In this manner, an annular structural support and fiuldic 
seal is provided around the tubular member 1335. 

As iUustrated in FIG. 13c the expansiori cone 1325 Is then axialiy displaoed 
by applying an axial force to the support rnember 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandabte 
tubular member 1335 into intimate confed with the wails of the wellbore casing 
1300. 

As illustrated in FIG. 13d. in a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axial 
displacement of the expansion cbne 1335, the opening 1310 in the wellbore casing 
1300 is sealed off by the radially expanded tubujar member 1335. In thfe manner, 
repairs to the wellbore casing 1300 are optimally , provided. More generally, the 
apparatus 1315 is used to repair or forni wellbore caslr^s, pipelines, and stmctural 
supports;. ^ 

Referring to FIGS. 14a to.14g, an attemative embodiment of an apparatus 
and method for coupling an expandabte tubutar member to a preexisting structure 
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win now be described. Referring to Fig. I4a, a weUbore casing 1400 Is positioned 
within a subterranean foimatiGn 1405. The weiibore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weUbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 resuH of unintentional damage to the weiibore casing 1400, or due to a prior 
perforation or fracturing operation pisrfonned iipon the surrounding subterranean 
fbrmation 1405. As wiU be recognized by persons having ordinary skill in the art, the 
openings 1410 can adversely affect the subsequent operation and use of the 
weiibore casing 1400 unless they are sealed off. 
0 In .a preferred ertibodlmeiit, an apparatus 1415 is utilized to seal off the 

opisnlngs 1410 In the wellbbre casing 1400. More generally, the apparatus 1415 is 
preferably utilized to form or repair weUbore casings, pipelines, or stmctural 
supports. 

The apparatus 1415 preferably indudes a first support member 1420. a 
5 second support member 142i5, a coupUrig 1430, an expandable tubutar member 
1435. an expansion cone 1440, a tMrd suppprt member 1445. and a packer 1450. 

The first support member 1420 is prefer^ adeqpted to be coupled to a 
surfiBce tooation. The support member 1420 is further coupled to the expanskm 
cone 1440. The first support member 1420 Is preferably adapted to convey 
20 pressurized fluMte materials and/or electrical burrent and/or oomrnunlcatton signals 
from a surfece tocaHtm to lhe expanskxi cone 1440 and the packer 1450. The first 
support member 1420 may. for example, be conventional commerdally avaHable 
slick wire, braided wire, coiled tubing, or driUng stock material: 

The second support member 1425 is preferably adapted to be ooiqMed to a 
25 surface locatton. The support member 1425 Id further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluklk: 
materials and/or electrical current and/or communication signate from a surface 
location to the coupling 1430. The second support member 1425 may. for example, 
be conventional commercially avaUable sitek wire, braided wire. coOed tubing, or 
30 drilling stock material. 

The coupling 1430 is coupled to the second support member 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupling 1430 may be any number of conventional 
commercially available passive or actively controlled coupling devices such as. for 
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example, packers or slips. In a preferred embodiment, the coupling 1430 is a 
medianical slq). 

The expandable tubular member 1435 is renravably coupled to the coupling 
1430. In a prefenred embodiment, the expandable tubular member 1435 includes 
one or miore engagement devices that are adapted to couple with and penetrate the 
wefibore casing 14(K). In this manner, the. expandable tubular member 1435 is 
q)tlmaUy coupled to the wellbore. ca&ing 1400. In a preferred embodiment, the 
engagement devices Include teeth for biting into the surfece of the wellbore casing 
14iK>. In a preferred embodiment, the expandable tubular member 1435 further 
includes one or more sealing nrieniti)ere on the outside surface' of the expandable 
tubular member 1435 in ohjer to optimally seal the interface between the 
expandable tubMlar member 1435 and the wellbore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substan^Oy as disclosed In one or more of the fbUowing: (1) UJ5. utiUty 
patent application serial no. 09MS4.13&. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the fiOng date of U.S. provisional patent 
applkation no. 60/1 11.293, attorney docket no. 25791.3, filed on 12/7/1998: (2) U.S. 
utflHy patent applicatkm serial no. 09/510.913. attorney docket no. 257917.02. filed 
on 2/23/2000. whteh claimed the benefit iof the filing date of U.S. provisionat 
appOcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utRlty patent afiplkatkNi 
serial no. 09/502,350. attorrtey docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility pateiit application serial no. 08/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/19», vi>hich claimed the benefit of 
the filing date of U.S. provisional applicatioh no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791 .11:02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal applkatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appllcatton no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal application no. 
bQ/121.841. attorney docket no. 25791.12. fijed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 
2/24/2000. whiph claimed the benefit of ttte filing date of U.S. provtetonal serial no. 
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60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791,17.02. filed on June 7, 2000. 
which daimed the benefit of the flUng date of U.S. proviskwial patent application 
serial no. 60/137.698. attorney docket no. 2579t.17. filed on 6/7/1999; (10) U.S. 
5 utflity patent applicatkm no. 09/559,122, attorney docket no. 25791^3.02. filed on 
4/26/2000, which dabned the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attonwy docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appHcaUon . no. 60/146.203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisk)nal applicatton no. 60/143,039, attorney docket no. 
10 25791.26. Ned on 7/9/1999; (13) U.S. provisnnal patent appHcatton serial no. 
60/162,671. attorney docket no. 25791.27; filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159,030, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonai patent appHcatkm no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1099; and (16) U.S. prdviskmal patent applkation no. 60/165.228, 
15 attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whnh are 
incorporated herein by reference. 

The expanskm bone 1440 is coupled to the first support member 1420 and 
the third support member t445. The expanston cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the mpansion cone 
20 1440 is axially displaced relative to the Expandable tubular member 1435. . 

In a preferred wnbodiment the expanston cone 1440 is provMed 
substantially as disclosed in one or more of the foOowbig: (1) U.S. utility patent 
application serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999. whteh daimed the benefit of the filing date of U.S. provlstonal patent 
25 application no. 60/111,293, attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiteation serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, which daimed the benefit of the filing date of U.S. provlstonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attomey docket no. 25791.8.02, filed on 2/10/2000, which 
30 daimed the benefit of the filing date of U.S. provlstonal appltoation no. 60/1 1 9,61 1 i 
atttxney docket ho. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provlstonal application no. 60/108,558. attomey docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provlstorial patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
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no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the- filing date of 
U.S. provisional application no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
appHcation no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit <rf the filing dates of U.S. provisional application no. 
5 60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29, filiad on 9/16/1999; (8) 
U.S. utaity appllcatton nd 09/511,941, attorney docket np. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. . 
60/121.907. dttomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 appKcatkm no. 09/588.946; attomey docket no. 25791.17.02. filed on June 7, 2000, 
whteh claimed the benefit of the filing date of U.S. provlstonal patent application 
serial no; 60/137.998, attomey docket no. 25791.17. fUefi <tn 6/7/1999; (10) U.S. 
utility patent appllcatton no, 09/559.122. attomey docket no. 25791.23.02, fited on 
4/26/2000. vvhich dalmed the benefit of the filng date of U.8.pravlstonalapp^^ 

15 rio. 60/131.106, atiomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
piovlstonal appHcatton no. ^0/146,203, attorn^ dodcet no. 25791.25. filed on 
7/28/1999; (12) U.S. provlstonal appllcafion no. 60/143.039, attomey docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provlstonal patent appHcatton serial ho. 
60/162.671, attomey docket no. 25791.27. fited on 11/1/1999; (14) U.S. provlstonal 

20 appllcatton ho. 60/159,039; attorney docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provisional patent appHcatton no. 60/158.033, attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/185,228. 
attomey docket no. 25791.39, fited on 11/12/1999, the disctosures of whiph are 
incorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expanston cone 

1440 and the packer 1450. The thinJ support member 1445 is preferably adapted tb 
convey pressurized fluldic materials and/or etectrical cunent and/or communication 
signals from a surface location to the packer 1450. The third support member 1445 
may, for exarriple. be conventiorial commercially avaiteble slick wire, bratoed wire, 

30 coited tubing, or drilling stock material. 

The packer 1450 is coupled to the third support member 1445. The packer 
1450 to further preferably adapted to oontrollabiy coupled to the wellbore casing 
1400. The packer 1450 may be any nunrAer of cbnventtonal commercially available 
packer devices. In an alWnatlve ermMdIment. a bladder, slipped cage assembly or 

35 hydraulto slips may be substituted for the packer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is preferal>ly positioned wfthin 
the WBllbdre casing 1400 with the bottom of the expandat)le tubular member 1435 
and the top of the expansion cone 1440 p(»itfoned proximate the opening 1410. 

As Bhistraled In FIG. 14b, In a preferred embodiment, the packer 1450 is 
5 then anchoriBd to the weDbore casing 1400. In this manner, the expansion cone 
1440 is m^itained In a substanttolly stationary positioh. 

As fllusfrated in FIG. 14c iaa prefBrred embodiment. the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440; In a 
prefiBfred embodiment, as illustrated, in FIG. 14d, the kWver end of the expandable 
tubtriar member 1435 impads the expansion oone 1440 and is radially expanded 
into contact with the wellbore casing 1400. In a prefarred embodiment, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for erring trw wellbore casing 1400 in order to optimally couple the end 
of the expandable, tubular member 1435 to the wellbore casing 1400. 

In an attanetiva embodiment, a eompmssible cement and^or epoxy is then 
injected into ttw annular space between the unmpsuided portion of the tobular 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an arinular stnictural support and fliddic seal is 
provided around the tubular member 1435. 

As Illustrated in FIG. 14e, In a preferred embodiment, the padker 1450 is 
decoupled fixMn the wellbore casing 1400. 

As Illustrated In FIG. 14f, in a prefenred embodiment, the expansion oone 
1440 Is then axially displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 Irito intimate contact 
with the wails of the wellbore casing 1400. in a preferred embodiment, prior to the 
initiation of the axial displaoemem of the expansion cone 1440, the coupling 1430 is 
decoupled from the expandable tubular member 1430. 

As illustrated in FIG. 14g. in a preferred embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
dfeplacement of the expainsion cone 1440. the opening 1410 In the wellbore casing 
1400 Is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wetlbor* casing 1400 are optimally provided. More generally, the 
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apparatus 1415 is used to repair or form weHbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to 15d. an alternative enrtt>odiment of an apparatus 
for coupling an expandable Uibglar memt>er to a preexisting structure will now be 
described. Refening to Fig. 15a, a wellbore casing 1500 positioned within a 
subterranean fonnation 1505. the weHbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unintentional damage to the wellbore casing 1500, or due to a prior perforation or 
fracturing operation performed upon the surrounding subterranean fmnaton 1505. 
As will be recognized by persons having ordinary skill in the art, the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off . 

In a preferred embodiment, an apparatus 1515 is utilized to seal off the 
openings 1510 In the wellbore casing 1500. More generally, the apparatus 1515 is 
preferably utili»d to form or repair welibore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably Includes a support member 1520, an 
expandable tubular member 1525. an exparislon oone 1530, a coupling 1535, a 
resilient anchor 1540, and one or more seals 1545. 

The support menf4}er 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion c6ne 1530. 
The support member 1520 is preferably adapted to oorivey pressurized fluldic 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may, for eicample, 
be conventional commercially available slick wire, braided wire, ooOed tubing, or 
drilling stock material. 

The expandable tajbular membier 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casir^ 1500. In ttiis manner, ttie expandable tubular 
member 1525 is optimally coupled to ttie wellbore casing 1500. In a preferred 
embodiment, the engagement devices Include teettt for biting into the surface of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 
1525 further includes one or more sealing members 1545 on ttie outside surface of 
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the expandable tubular memt)er 1525 In order to optimally seal the interface 
between the expandable tubular member 1525 and the vralibore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lovw section 1550. an Intemiedlate section 1555. and an upper section 1560. In a 

5 prefened embodiment, the wall thicknesses of the lower and intennediate sections. 
1550 and 1555, are less than the wall thickness of the upper secUdn 1560 In order 
to optimally facilitate the radial expanskm of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provkled on the outsMe 
surfeoe of this upper sectkm 1560 of the expandable tubular member 1525. in a 

0. preferred embodirnent. the resilient anchor 1540 is coupled to the tower section 
1550 of the expandable tutHilar member 1525 in order to optimally anchor the 
expandable tubular member 1525 to the weUbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1 525 is further 
provkled substantialiy as disctosed in one or more of the following: (1) U.S. utility 

5 patent appiicaUon serial no. 09/454.139. attorney docket no. 25791^.02, filed on 
12W1999, which claimed the benefit of the filing date bf U.S. provlstonal patent 
applicatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utIIMy patent appltoatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3«000. whteh claimed the benefit of the filing date of U.S. provistonal 

) appiteatton no. 60/121.702. filed on 2«J5/1999; (3) U.S. utility patent appltoatkm 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/lOCOOO, which 
claimed the benefit of the fiflng date of U.S. provlsfonal application no. 60/119,61 1, 
attorney docket ho. 25791.8; (4) U.S. utUity patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/15/19d9. whteh daimed the benefit of 

i the filing date of U.S. provlsfonal appifoatton nd. 60/108.558, attorney docket no. 

25791.9, filed onl 1/16.1998; (5) U.S. provlsranal patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent applteatran no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provlsfonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. ufility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no, 25791.12. flted on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S, utiUty applfoatton no. 09/511.041. attomey docket no. 25791.16.02. fited on 
2a4«000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiltty patent 
appHcation no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137*998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no, 09/559,122, attorney docket no. 25791.23.02. filed on 
4^6^000, which dainrad the benefit of the filing date of U.S. pro\^8lonal application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskwial applteatkm no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.0^9^^ attorney docket no. 
2579126, filed on 7/9/1999; (13) U.S. pruvisk)nal patent applicatbn serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appik»tk)n no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonal patent; appiteatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent applteaOon no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of whtoh aiB 
inoorporatsd herefaft by reference. 

The expanston cone 1530 is cpuptod to the support mennber 1520 and the 
coupling 1535. The expanston cone 1530 Is preferably adapted to radially expand 
the expandable tubular member 1525 when the expanston cone 1530 is axially 
displaced relative to the exr»ndaMe tubular member 1525. The expanston cone 
1530 may be any number of oonventtonat commercially avaliabte expar«ton cones. 

In a preftered embodiment, the ^qsanston cone 1530 is provided 
substantiially as disctosed in one or more of the following: (1) U.S. utility patent 
appBcatton serial r». 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. whteh dainteci the benefit of this filing deite of U.S. provistonal' patent 
appHcatton no. 60/111.293, attorney docket no. 25791:3, fited on 12/7/1998; (2) U^S. 
uBIi^ patent appHcation serial no. 09/510,913, attorney docket no. 25791.7.02. fited 
on 2/23/2000, which claimed the iMnefit of the filing date of U.S. provistohai 
applkiatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appKcatton 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal applicat'on no. 60/108;558. attorney docket no. 
25791.9, fited on 11/16.1998; (5) U.S. provlsfonal patent applicatton no. 60/183,546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791 .1 1 .02. filed on 3/10/2000. wtilch claimed the benefit of the filing date of 
U.S. provisional appOcation no. 60/124,042. filed on 3/11/1999; (7) U.S. utBity patent 
application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
5 \Mhlch claimed the benefH of the finng dates of U.S. provisional applicatkin no. 
60/121.841. attorney docket no. 25701.12. filed oh 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daiihed the benefit of the filing date of U.S. provisional serial no. 
10 60/121,907, attomay dopket no. 25791.16. filc^ on 2/26/1999; (9) U.S. utility patent 
appHcatton no. 08(588,946, attorney docket no. 25791.17.02. filed on June 7. 2000. 
which dairhed the benefit of the fiHng date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7«999; (10) U.S. 
utility piBteht appRcatkm no. 09/559.122, attorney docket no. 25791:23.02. filed on 
15 4/26/2000. whtehdaimed the benefit of the filing date of U.S. pioylsk)nalappli 

no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proivlstenal applteatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteatton no. 60/r43.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.8. provistonal patent appiteation sertel no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicafion no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.id09; (15) 
U.S. provistonal patent appltoatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcMton no. 60/165.228^ 
attorney docket no. 25791.39, filed on 11/12/1999. the disctosures of whtoh are 
incorp(»Bted herein t>y reference. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expanston cone 1530 and the resiltont anchor 1540. Th6 coupling 1535 is 
preferably adapted to convey pressurized fluidto materials and/or electrical current 
and/or communicatton signals from a surtece location to the resifient anchor 1535. 
The coupling 1535 may. for example, bo cpnventibnial commercially available sitok 
wire, braided wire, coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 Is decoupled from this resilient anchor 1540 upon 
initiating the axial displacement of the expansion cone 1530. 

The resilient anchor 1540 is preferably coupled to the tower section 1550 of 
the expandabte tubular member 1525 and the coupling 1535; The resilient andior 
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1540 is further preferably adapted to t)e oontrollably coupled to the vyelltKtre casing 
1500. 

Referring to FIGS. 16a and 16b, in a praifienvd embodlnrwnt, the resilient 
anchor 1540 indudes one or more coiled resilient nrjembers 16CK) and corresponding 
releasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 Is maintained In a compressed elastic position that Is conlroliably released 
thereby cmising the resHieht anchor 1540 to exparid In size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in FIG. 16b, in a 
prBferred embodiment, when the coufiling device 1605 is released, the celled 
resilient nwmber 1600 at least partially uncoils Ih the outward radial direction. In a 
preferred embodiment, at least a portion of the coile<l member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereby couples the lower section 1^ of 
the expandable tubular ntember 1 525 to the wellbore casing 1 500. 

The coiled member 160O may be febricated from any number of 
conventional commercially available resilient materials. In a prefened embodiment, 
the ooHed member 1600 Is fatiricaled from a reslUent material such as, for example, 
springsteel. In a prefen«d embodirnent, the colled member 1600 is fabricated fn^ 
memory metais In order to optimally provide control of sttapes and stresses. 

In a preferred embodiment, the releasable coupling deivlce 1605 maintains 
the cdled member 1600 is a coiled position until the device 1605 is refeased! The 
reieasabfe coupling device 1605 may be any number of oOnventionai commercially 
availabto releasable coupling devices such as, for mampie, an explMive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
prefened embodiment, the resilient anchor 1540 is positioned to apply the rnaximum 
nonnal foite to the walls of the wellbore casing 1500 after retoasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more rwillent anchoring 
membere 1705, one or more corresponding rigid attachrtients 1710. and one more 
conesponding releasable attachments 1715. In a prefened embodiment, the 
resilient anchoring membere 1705 are maintained in compressed elastic condition 
by the conesponding rigid and releasable) attachments, 1710 and 1715. In a 
prsfenred embodiment, when the corresponding releasable attachment 1715 
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released, the corresponding resifient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular nrwmber 1700. 

As Illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
Is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 Is removably attached to the outside surface of the tubular member 
170a by a corresponding releasable attac^ihent 1715. As illustrated In FIG. 17b. in 
a prefarred embodiment, releasing the releasable attachment 1715 permits the 
resilient energy stored In the resflient anchoring member 1705 to be released 

0 thereby causing the resjlierit anchoring member 1705 to swing radially outward from 
the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. 

The resilient anchoring membefs itOS may bis fabricated from any number 
5 of resilient matertols. In a prefenisd embodiment, the resilient anchoring members 
1705 are fabricated finom memory mefal in order to optimally provide control of 
shapes and stresses. 

The rigid attechments 1710 may be fabricated from any number of 
conventional conrvnerdaHy available materials. Iri a preferred embodiment, the rigid 
> attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasabte attechments 1715 may be fabricated from any number of 
conventional commercteily avaitebte devices such as. for exampto. explosive botts. 
In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the 

1 resilient anchor 1540 Includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient merribers 1810. and one or more retease 
devices 1815. In a prefened embodimient. the anchoring devices 1805 and resilient 
members 1810 are malnteined in a compressed etastic position by the retease 
devices 1815. As illustrated in FIQ. 18b. in a preferred embodiment, when the 
retease devices 1815 are removed, the anchoring devices 1805 and reslUent 
membere 1810 are permitted to expand outwardly In the radial direction. 

The tubuter member 1800 preferably includes one or more openings 1820 
for oontelning the release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubular member 1800 may be fabricated from any 
number of conventional commerdally avaitebte materials. In a preferred 
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embodiment, the tubular member 1800 is fabricated from 4140 steel in onier to 
optimally provide higti strengtti. 

The anchorirjg devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the sur^ of the wellbore 1500. The anchorinjg devices 1805 may be 
fabricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
Older to optimally provide high strength, hardnesis, and fracture toughness. 

The resilient members 1810 are coupled to the inside surface of the tubular 
meniber 1800. The resilient members 181 0 are preferably adapted to apply a radial 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the uBsillent 
membere 1810 »e preferably adapted to force the anchoring devices at teast 
partially through the corresponding openings 1820 info oontect with, fo. at least 
partially penetrate, the wBlR)ore cashg 1500. 

The retease devices 1815 are positioned within and coupted to the openings 
1820 In the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubutor member 1800 
untfl retoased by a control signal provided from a surface, or other, location. The 
release devices 1815 may be any number of conventional commerdaliy avaOabie 
release devices. In a preferred einbodiment, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated in FIG. 15a, the apparatus 1515 is prtferably positioned within 
the wellbore casing 1500 with the expandabte tubular member 1525 positioned In 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b, in a preferred embodiment, the resilient anchor 
1540 is then anchored to the .wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular number 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment, the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from e surface location. 

In an altemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubufar 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then pemiitted to at least parfelly cure prior to the initiation of the radial 
expansion process. In this manrter. an annular structural support and fluldic seal Is 
provided around the tubular member 1525. 
5 As illustrated In FIG. 15c in a preferred embodiment, the expansion cone 

1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodirrwrt. the axial dispiaceinent of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the wails of the wellbore casing 1500. 
10 As illustralsd in FIG. 15d, in a preferred embodiment, after the expandable 

tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530, the opening 1510 In the wellbore casing 
1500 is sealed off by the radiaUy expanded tubular member 1525. In this manner, 
repairs to the weHbdre casing 1500 are optimally provided. More generally, the 
15 apparatus 1515 Is used to repair or form wellbore casings, pipelines, and stnicturai 
supports. 

Refening to FK3S. 19a. 19b and I9c an altemative embodiment of ah 
expandable tubujar member 1900 for use in the apparatus 1515 wiU now be 
descn'bed. In a fmfened embodiment, the expandable tubular member 1900 
Includes a tubular body 1905. one or more resilient panels 1910, one or more 
corresponding engagement rnembers 1915, and a release mcimber 1920. In a 
preferred erhbodlment; the resilient panels 1910 are adapted to expand In the radial 
direction after being released by the release member; 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting istructure such as, for 
example, a wellbore casing, an open hole weHbore section, a pipeline, or a stmctural 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdaiiy available 
expandable tubular members. In a preferred embodiment, the tubular member 1905 
is ah expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular mender 1905. The 
resilient panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are prefeiably adapted to extend to the position 
1925 upon being released by the release member 1920. In a prefened 
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embodiment, the resilient panels 1910 ere coupled to the tubular member 19W by 
welding In order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventtonal commercially available resilient 
material. In a preferred embodunent, the resilient panels 1910 ar^ fabricated from 
spring steel in order to optfmatly store elastic radially directed energy. 

The engagement memt>ers 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaHy penetrate, the wellbore casing 15W). or other preexisting structure. 

The release member 1920 is releasabiy coupled to the resilient panels 1910. 
The release member 1920 Is preferably adapted to controllably release the resilient 
panels 1910 from their initial strained positions in order to permit the resilient panels 
1910 to expand to their expanded positions 1925. In a prefenred embodiment, the 
release member 1920 is releasabiy coupled to the coupling 1535. In this manner, 
electrical and/or control and/or hydraulic signals are communicated to and/or from 
the release member 1920. The release member 1920 may be any number of 
conventional oomnriercially available release devices. 

Referring to FIGS. 20a to 2pd; an alternative embodiment of an apparatus 
and method for coupling an expandable tubular nnember to a preexisting structure, 
win now be described. Referring to Fig. 20a, a wellbore casing 2000 Is posltioried 
within a 8u))terranean fonmatioh 2005; The weilhore casing 2000 may be positioned 
In any orientation from the vertical direction to the horizontal direction. The wellborB 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or finacturirig operation peribrmed upon the sunounding subterranean 
fomiation 2005. As will be recognized by persons having ordinary sldll in the art the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 In the wellbore casing 2000. More generally, the apparatus 2015 is 
preferably utilized to fonn or repair wellbore casings, pipelines, or staictural 
supporte. 

The apparatus 2015 preferably includes a support member 2020, an 
expandable tubular member 2025, an expansion cone 2030. a coupling 2035, a 
resiltent anchor 2040, and one or more seals 2045. 
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The support member 2020 Is preferably adapted to be coupled to a surfece 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surfece 
5 location to the anchor 2040. The support member 2020 may. for example, be 
conventional commerciaily available slick wire, braided wire, coiled tubing, or (trilling 
stock material. 

The expandable tubular member 2025 te removably coupled to the 
expanston cone 2030. In a prefened embodiment, the expandable tubular member 
10 2025 includes one or moire engagement devices that are adapted to couple with and 
penetrate the weHbore casing 2000. In this manner, the expandable tubular 
member 2025 is bpUmaliy coupled to the welibore casing 2000. In a preferred 
embodiment, the engagement devkses include teeth for biting into the surtace of the 
vwllbore casing 2000. In a prefened embodiment, the expandable tubular member 
15 2025 further includes one or more sraling members 2045 on the outsMe surface of 
the expandable tubujar member 2025 In order to optimally seal the interface 
between the expandable tubular number 2025 and the vrel^ 

In a preferred embodiment, the expandable tubular member 2025 includes a 
tower sedton 2050, an intennediate sectton 20S5, and an upper sectkm 2060. In a 
20 prefeired embodiment, the wall thicknesaies of the tower and intermediate secttons. 
2050 and 2055. are toss than the wall thtekness of the upper sectton 2060 In oider 
to. optimally fadiHate the radial expansion of the expandabte lubutor member 2025. 
In a prefened embodiment, the sealing members 2045 are provkfed on the outskle 
surface of the upper sectton 2060 of the expandabte tubular member 2025. In a 
25 prefened embodiment, the resilient anchor 2040 Is ooupted to the tower sectton 
2050 of the expandabte tubular member 2025 in older to optimally anchor the 
expandable tubuter member 2025 to the welibore casing 2000. 

In a preferred embodiment, the expiandabte tubular member 2025 is further 
provided substantially as disctosed in one or more of ttie following: (1) U.S. utility 
30 patent appiicatton serial no. 09/454.139, attomey docket no. 25791.3.02. filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provistonal patent 
appHcatton no. 60/1 1 1.293. attomey docket no. 25791 .3. fited on 12/7/1998; (2) U.S. 
utflity patent applteation serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2Q3«000, whrch daimed the benefit of the filing date of U.S. provisional 
35 appiicatton no. 60/121.702, fited on 2^5/1999; (3) U.S. utility patent applteatton 

78 



serial no. 09/502.350. attorney docket no. 25791,8.02, filed on 2/10/2000. vi*iich 
daJmed the benefit of the firing date of U.S. provisional application no. 60/119.611. 
attorney dod(et no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney dodtet no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
25791.9. filed on 11/16.1998; (5),U.S. previstonal patent appflcatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.480. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisfonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791. 1Z02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional appUcation no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2^24/2000. whk:h claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utiBty patent 
appikatkm no. 09/588.946. attorney docket ho. 2570'l.17:02. fifed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applkstion no. 09/559.122. attorney docket no, 25791.23.02. filed on 
4/26/2000. wNch claimed the benefit of the fillr^ dale of U.S. provlsipnal applicatton 
no. 60/131.106, attorney docket ho. 25701^. filed on 4/26/1999; (11) U.S. 
provisfonal appjfcation no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appUcatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1099; (13) U.S, provisfonal patent appllcatfon serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/^999; (14) U.S. provisfonal 
applteatton no. 60/15|9,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provisfonal patent applfcatfon no. 60/159.033. attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. provish>nal patent appHcatlon no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of virhfch are 
incorporated herein by reference. 

The expansfon cone 2030 Is preferably coupled to the support member 2020 
and the coupling 2035. The expansfon pone 2030 Is preferably adapted to radially 
expand the expandable tubular member 2025 when the expansion cone 2030 Is 
axiatly displaced relative to the expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/464,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
5 application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/610.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which daimed the benefit of the fih'r^ date of U.S. prrxvisipnal 
applteatfon no. 60/121.702, filed on 2/25/1999; (3) U.S. utilify patent applicatton 
serial no. 09^02,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
10 claimed the benefit of the filing date of U.S. provistonal application no. 60/119.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistohal patent appliration no. 60/183.546. 
15 filed on 2/18/2000; (6) U.S. utility patent applk^ttoh rx). 09^23,460. attorney docket 
no. 25791.11.02. filed on 3/1 OQOOO, which datiried the benefit of the filing data of 
U.8. proviskxial applicatton no. 60/124.042, filed on 3/11/1999; (7) U;S. uUltty patent 
appBcatton no. 09/512.895. attorney docket no. ^791.12.02. filed on 2/?4/2000, 
whfch claimed this benefit of the filing datei of U.S. provlstonai application no. 
60/121.841. attorney docket no. 25791.12. fited on 2/26/1999 and U.S. provistonal 
appflcatton no. 60/154,047, attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. utility applteatton no. 09/511,941. attorney docket no. 25791.16.02. fited on 
2/24/2000, whfch claimed the benefit of the filing date of U.S. provtetonaj serial ho. 
60/121,907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02. fited on June 7, 2000. 
whfch daimed ttw benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed tt» benefit of Vne filing date of U.S. provtetonal application 
no. 60/131.106. attorney docket no. 25791.23, fited on 4/26/1999; (11) U.S. 
provistonal application no. 60/146.203, attorney docket no. 25791.25, filed on 
7/2W1999: (12) U.S. provistonal application no. 60/143,039, attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S. provisional 
appHcation no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999; (15) 
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U.S. provlslonaJ patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of. which are 
incorporated her^n 1^ reference. 

The coupling 2035 is preferably coupled to the support memtwr 2020. the 
expanston cone 2030, and the anchor 2040. The coupling 2035 is preferal)ly 
adapted to convey pressurized fluldic materials and/or electrical current and/or 
communlcatton signals from a surface tocatton to ttie anchor 2035. The coupling 
2035 may. for example. t)e conventtonal commercially available slick wire, braUed 
wire, coiled tubing, or drilling stock material. In a preferred embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
displacement of the expanston cone 2030. 

The anchor 2040 is preferabV coupled to the lower sectton 2050 of the 
expandable tubular member 2025 aiKi the coupling 2035. The anchor 2040 is 
15 further preferably adapted to be controUably coupled to the wellbore casing 2000. 

Referring to FIGS. 21a and 21 b. in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more aofiespondlng 
actuators 2110. In a prefened ernbodiment, the spikes 2105 are outwardly 
extmded by the oorrespondlrig actuators 2110. In an alternative embodiment, the 
20 spikes 2105 are outwardly actuated by d^adng the apparatus 2015 upwardly, in 
another alternative embodiment, the spikes 2105 are outwardly extended by placing 
a quantity of fliddto material onto the spikes 2105. 

The housing 2100 is coupled to the tower sedton 2050 of the expandable 
tubular member 2025. the spikes 2105, and the actuators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey etoctrical. conmunkatton, and/or hydraulk: 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably nfx>vably coupled to ttie housing 2100 and 
the corresponding actuators 21 10. The splices 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly In a radial dlradton to engage, arKj at least partially penetrate, the 
wellbore casing 2000. or other preexisting stnicture such as, for example, the 
wellbore. Each of the spjkes 2105 further preferably include a concave upwardly 
facing surface 2115. In a prefened embodiment, the placement of a quantity of 
flukJte material such as, for example, a barite plug or a flex plug, onto the surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the weHbore. Alternatively, the upward displacement of the apparatus 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
5. engage the wellbore casing 2000. or other preexisting stnicture such as. for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are prefeiably adapted to apply a 
force to the conespondihg spikes 2105 suffideht to pivot the corresponding spikes 
0 2105 outwardly and away from the housing 2100, TheactuatoR5 2110maybeany 
number of conventional oommerdally available actuators such as. for example, a 
spring, an electrto or hydraulic motor, a hydiaulte piston/cylinder. In a preferred 
embodiment, the.actuators 2100 am hydraulic pistons In order to optimalty provWe 
ease of operation. In an aHemative embodiment, the actuators 2110 are omitted 
5 and the spikes are pWotally coupled to the housing 2100. 

Refierring to FIGS. 22a, 22b, and 22c In an aHemative embodiment, the 
anchor 2040 includes ttie housing 2100, one or rnon petal baskois 2205, and one 
or rnora corresponding actuators 2110. In a pf¥mwi embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment, the petal baskete 2205 are outwanJiy actuated by 
displacing the apparatus 2015 upwanUy. In another aNemative embodiment, tile 
petel baskete 2205 are outwardly extended by placing a quantity of fluMIc material 
onto the petel baskets 2205. 

The housing 2100 is coupled to the kwver section 2050 of ttie expandabte 
tubular member 2025. the petal baskete 2205, and ttie actuators 2110. 

The petel baskete 2205 are preferably movaWy coupled to ttte housing 2100 
and the corresponding actuators 2110. The petel baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal ba^ete 2205 are further 
preferably adapted to extend outwardly In a radial directton to engage, and at least 
partially penetrate, ttie wellbore casing 2000. or ottier preexisting structure. As 
inustrated In FIG. 22c each of ttie petel baskete 2205 furttier preferably include a 
concave upwanjiy facing surface 2215. In a preferred embodiment, ttie placement 
of a quantity of flukfle material such as. for example, a barite plug or a flex plug, onto 
ttie surfaces 2215 causes ttie petel baskete 2205 to pivot outwardly away from ttie 
housing 2100 to engage ttie wellbore casing 2000. or ottier preexisting stnicture. 
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Altemativety, the weight of the fluidic materials placed onto the petal basMts 2205 is 
sufficient to anchor the expandalJle tubular member 2025. Alternatively, the upward 
displacennent of the apparatus 2015 causes the petal baslcets 2205 to pivot 

outwardly away from ttie housing 2100 to engage the wellbbre casing 
5 preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baslcets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2205 sufficient to pivot the 
corresponding petal baslcets 2205 outwardly and ayi«y.from the ^wuslng 2100. In 
10 an alternative embodiment, the actuators 2110 are omitted and the petal baskets 
are pivc^aily coupled to the housing 2100. 

In an alterriativs embodiment, the anchor 2040 includes one or more spikes 
2105 and one CN- more petal baskets 2205. 

As illustrated in fIg. 20a. the apparatus 2015 Is preferably posittoned within 
15 the weHbore casing 2000 with the expandable tubular nnember 2025 positioned in 
opposing relatton to the opening 2010. 

As illustrated in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the weUbore casing 2000. In this mdnner. the kMver sectton 2050 
of the expandable lubuiar member 12025 is anchored to the weHbore casing 2000 or 
20 tliewelttxireoasing. in a prefened enrixxJbnent, the anchor 2040. is anchored by a 
control and/or electrical power signal transmitted from a surface tocatton to the '' 
actuators 2110 ofthe anchor 2040. In an alternative embodirnent. the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the arichor 2040 Is anchored to the weHbore casing 
25 2000 by placing a quantity of a fiuMk: material such, for example, a barito plug or a 
flex plug, onto the spikes 2105 or petel baskete 2205 of the anchor 2040. in an 
altematlva embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluMIc material such, for example, a barite plug 
or a flex plug, onto at least the tower and/or the intenrodlate secttons. 2050 and 
30 2055. of the expandable tubular member 2025. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
Irijected into the annular space between the unexpended portion of the tubular 
nwmber 2025 and the wellbore casing 2000. The compressible cement and/or 
epoxy is then pemiltted to at teast partiaiiy cure, prior to the initlatton of the radial 
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atpansJon process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular meniber 2025. 

As illustrated In FIG. 20c In a preferred embodiment, the expansion cone 
2030 is then axially displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the werils of the wellbore casing 20(M). 

As illustrated iri FIG. 20d. in a preferred embodinrwnt. after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
10. displacement of the expansion cone 2050, the opening 2010 in the wellbore casing 
2000 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are opUmally provided. More generally, the 
apparatus 201 5 is used to repair or fbrnn wellbore casings, pipelines, and structural 
supports. 

15 Refening to FIGS. 23a to 23e, an altematlve embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting stnictuie 
wfll now be .described. Refening to Fig. 23a. a wblibore casing 2300 and an open 
hole wellbore sectioh 2305 are positioned within a subtenanean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 

20 positfoned in arqforientalior) from the vertical drecOon to the horizontal 

In a prefenned embodiment, an apparatus 2320 Is utiTized to form a new 
section of wellbore casing within the open hole wellbore section 2305. IMore 
generally, the apparatus 2320 is preferably utilized to fbnn or repair wellbore 
casbfigs, pipelines, or stnicturai supports. 
5 The apparatus 2320 preferably inchides a support member 2325. an 

expandable tubular member 2330. art expansion cone 2335, one or more upper 
sealing nrwmbers 2340, and one or more sealing members 2345. 

The support member 2325 Is preferably adapted to be coupled to a surfece 
location. The support member 2325 further coupled to the expansion cone 2335. 

> The support member 2325 may. for example, be conventional commerdally 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expandable tubular member 2330 Is removably coupled to the 
expansion cone 2335. In a prefenred embodiment, the expandable tubular member 
2025 further Includes one or more upper and tower sealing members. 2340 and 

> 2345. on the outside surface of the expandable tubular member 2330 In order to 
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(^timally seal the interface between the expandable tubular member 2330 and the 
weDbore casing 2300 and the open hde wellbore section 2305. 

In a preferred embodiment, the expartdaUe tubular member 2025 further 
includes a lower section 2350, an intemwdbte section 2355, and an upper section 
2380. In a preferred ernbodinwnt the wall thicknesses of the lower and 
intermediate sections, 2350 and 2355. are less than the wall thickness of the upper 
secfton 2360 In order to optimally facilitate the radial expanston of the expandable 
tubular member 2330. In a prefenred embodiment, the lower section 2350 of the 
expartdable tubular member 2330 iridudes one or more stots 2365 adapted to 
permit a fluMIc sealing material to penetrate the lower sectton 2350. 

In a preferred embodiment, the expandable tubular member 2330 Is further 
provMed substantially as disctosed in one or more of the foltowing: (1) U.S. utility 
patent applkatton serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3A1999. which claimed the benefit of the filing date of U.S. provlsfonal patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appOcatton sarial no. 09/510.913, attorney docket no. 25791,7.02, filed 
on 2/23/2000. which claimed the benefit of the flNng date of U.S. provistonal 
appHcatton no. 60/121.702. filed on 2/^1999; (3) U.S. utRlty patent appHcatton 
serial no. 09/502.350. attorney docket no. 25791.8.^2. filed on 2/10/2000. whk#» 
claimed the benefit of the filing date of U.S. provisk}nal appilcQtion no. 60/1 i9.iSl1. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 1 1/16/1 99&. whfch daimed the benefit of 
thb filing date of U.S. provistonal applicatkm no. 60/108.558. attonray docket no. 
25791.9. filed on -1 1/16.1998; (6) U.S. provisional patent applicatkm no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatfon no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the.filing data of 
U.S. provisional application no. 80/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appll6atk)n no. 09/512.865. attorney docket no. 25791.12.02. filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provjskmal appllcatton no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appncation no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attomey docket no. 25791.16.02. filed on 
2/24/2000, wWch daimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attomey docket no. 2!5791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/586,946, attomey docket no. 25791.17.02, filed on June 7, 2000. 
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v»(hich claimed the benefit of the fifing date of U.S. provisional patent appiication 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utfllty patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/2S/2O0O. which claimed the benefit of the filing date of U.S. piwlsfc>nal appncatlon 
5 no. 60/131.108, attorney docket no. 25791.23. filed on 4/26/1999: (11) U.S. 
provisional appiicatwn no. 60/146.203, attorney docket no. 25791.25, fDed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999: (13) U.S. provisk>nal patent applteation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
10 appltoatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatipn no. 60/159,033, attorney docket no. 25791.37, 
filed on 1(V12/1999; and (16) U.S. provisional patent appficatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
fncorporated herein by reference. 
15 The expanston cone 2335 is prefiBrably coupled to the support member 

2325. The expanston cone 2335 Is further prefbrab^ removably coupled to the 
expandable tubular member 2330. The expanston cone 2335 Is preferably adapted 
lo radialiy expand the expandable tubular member 233d when the expansion cone 
2335 is axialiy displaced retative to the expan(table tubiitor me^^ 
» In a prsfiBrrBd embodiment, the expanskxi cone 2335 is provided 

substantially as disclosed in one or more of the fbilowing: (1) U.S. utility patent 
appffcatton serial no. 09/454,139, attorney docket na 25791.3.02. filed on 
12/3/1999, whfch ctalmed the benefit of the filing M of U.S. provtotonal patent 
appUcatton no. 60/1 1 1.293, attorney docket no; 25791.3, filed on 12/7/1998; (2) U.S. 
25 utility patent appltoatton serial no. 09/510,913. attorney docket no. 25791 .7.0i2. filed 
on 2^3/2000. which dainned the benefit of the filing date of U.S. pravjstonal 
applteatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, whtoh 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02, fifed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appltoatton no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791:11.02. filed ori 3/1(3«MX)0. which claimed the benefit of the fBing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (T) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which daimed the benefit of ttte filing dates of U.S. provisional application ho. 
60/121,841. attorney docket rib. 25791.12. filed on 2/26/1999 and U.S. proviskmai 
appHcation no. 60/154.047. attorney, docket no. 25791.29. filed oh 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16i02. filed on 
2/24/2000. whteh daimed the benefit of the filing date of U.S. provistonai serial no. 
60/121.907. attoniey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appltoation no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent application 
serial rto. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000, which cWmed the benefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25701.23, filed on 4/26/1999; (11) U.S. 
provisional appHcatton no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonai application no. 60/143,039. attorney docket no. 
25791.26. fRed on 7/9/1999; (13) U.S. piovlskmal patent appHcaUon seriai no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appOcatton no. 60/159,039. attomiBy docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskNWl patent applteaOon no. 60/159.033. attorney docket no. 25791.37. 
filed on 16/12/1099; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttie disdosures of which are 
incorporated herein fay refersnce. 

the upper sealing member 2340 is coupled to ttie outsMe surface of ttw 
upper section 2360 of ttie expandable tubular member 2330. The upper scaling 
member 2340 is preferably adapted to fluklidy seal ihe interfece between ttw 
radially expanded upper section 2360 of ttie expandable tubular member 2330 and 
ttie weliboTB casing 2300. The upper sealing member 2340 may be any numfaNsr of 
conventional commerdally available sealing members. In a preferred embodiment^ 
the upper sealing member 2340 is a viton mbber in order to optimally provide load 
carrying and pressure sealing capacity.. 

The lower sealing member 2345 is preferably coupled to tiie outsWe surface 
of ttie upper section 2380 of ttie expandable tubular member 2330. The lower 
sealing member 2340 is preferably adapted to fluldidy seal ttie interface between 
ttie radially expanded upper section 2360 of ttie expandable tubular member 2330 
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and the open hole WBllbore secBon 2305. The lower seaflng member 2345 may be 
any number of conventtonal commercially available sealing members. In a preferred 
embodiment, the lower sealing nrwmber 2345 is vtton rubber in order to optimally 
provide load carrying and seafing capacity. 
5 As illustrated in FIG, 23a, the apparatus 2320 is preferably positioned within 

Ihe weObore casing 2300 and the open hole welibore secBon 2305 with the 
expaiKiable tubular member 2330 positioned in overlapping relation to the weHbore 
casbig23b0. 

As Olustrated in FIG. 23b. in a preferred embodiment, a quantity of a 
10 hardenable fluidic sealing material 2365 is then Injected into the open hole welibore 
section 2305 prcndniate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 23(55 may be any number <rf conwntional commerdalty 
availabie sealing maferlals such as. for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardenable fluidic seaUng materid 2365 at least partially 
15 enters the slots provided in the lower section 2350 of the expandable tubular 
member2330. 

As illustrated in FIG. 23c the hardenable fluidic sealing material 2365 is 
preferably then pennittBd to at least partially cure. In IMs manner^ the lower section 
2350 of the expandabte tubular member 2330 is anchored to the open hote welibore 
20 sec(ion2305. 

In an alternative ertibodinfieht, a compressibie cemerit and/or epoxy is then 
injected into tlie annular spacer between the unexpartded portion of the tubular 
member 2330 and the welibore casing 2300. The comprassibfe cement and/or 
epoxy is then permitted 1o at least partially cure prior to the initiation of the radial 
25 expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2330. 

As illustrated in FIG. 23d. in a preferred embodiment, the expansion cone 
2335 is then axially displaced by appiyirig an axial force to the support member 
2325. In a prefened embodiment, the axial displacement of the expansion cone 
K) 2335 radially expands the expandable tubular member 2330 into intimate contect 
with the walls of the welibore casing 2300. 

As illustrated In FIG. 23e. In a prefened enAodiment. after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansion corie 2335. a new secUon of welibore casing is 
S fonrod that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluUic sealing nuterial. More generally, the apparatus 2320 
Is used to repair or form welibore casings, pipelines, and stnidural suppwts. 

Referring to FIGS. 24a to 24c an aKennative emtxxlinwnt of an apparatia 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refenlng to F^. 24a, a welibore casing 2400 and an open 
hole welibore section 2405 are positioned within a subterranean fonnation 2410. 
The welibore casing 2400 and the open hole welibore section 2405 may be 
positioned in any orientation from the vertical direction to appnndmately the 
horizontal direction. 

In a prefened embodiment, an apparatus 2420 is utilized to form a new 
section of welibore casing within the open hole welibore section 2405. 1^ 
generally, the apparatus 2420 is preferably utilized to fomi or repair welibore 
casfrigs, pipelines, or structural supports. 

The apparatus 2420 preferably Includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2435. a coupling 2440, a 
packer 2445. a mass 2450. one or more upper sealing members 2455, and one or 
more seiiiing members 2400. 

The support member 2425 is pretorably adapted to be coupled to a surface 
lopalion: The support member 2425 is further coupled to the expansibh cone 2435. 
The support member 2425 is preliBrably adapted to convey electrical, 
communication, and/or hydraulic s^als to and/or from the packer 2445. The 
support member 2425 may, for example, be oonventtonal commerciaily available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The e)q)andal^ tubular nwmber 2430 is rernovably coupled to the 
expansion cone i2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandabte tobular member 2430 further includes one or niore upper and lower 
sealing membere, 2455 and 2460, on the outside surfece of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the welibore casing 2400 and the open hole welibore 
section 2405. 

In a prefen«d embodiment, the expandable tubular niember 2430 further 
Inchides a tower section 2465, an intemnediate section 2470, and an upper section 
2430. In a preferred embodiment, the wall thicknesses of the tower arid 
mtennediate sections. 2465 and 2470. bre less than the wall thickness of the upper 
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section 2475 in order to optimally facilitate the radial expansion of the expandable 
tubular member 2430. In a prefen«d embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred en*odlnient the expandable tubular member 2430 is further 
provided substantially as disdosed In. one or more of the following: 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The «(pansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
prBferaWy adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is wdally displaced relative to the expahdable tubular 
member 2430.. 

In a prefBrred einbpdiinent, the expansion cone 2435 is provided 
substantially as disclosed m one or more of the fbllowing: (l) U.S. utiHty patent 
application serial no. 0W454.139. attorney docket no. 25791.3.02. filed on 

15 120/1999. which claimed the benefit of the filing dale of U.S. provisional patent 
application no. 60/111,»3. attorney docket no. 25791.3. filed on 12^/1998; (2) U.S. 

patent applicattoh serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3«000. wMch claimed the benefit of the filing date of U.S. provistonal 
appBcatton no. 60/121.702. filed on 2^5/1999; (3) U.S. utility paterit applicatton 

20 serial no. 09«02,350. attorney docket no. 25791.8.02. filed on 2/1W2000. which 
claimed the benefit of the filing dale of US. provisibnal appikatnn no. 60/119.611. 
attorney docket no 25791.8; (4) U.S. utHlly patent applkatkm' serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisfonal applicatkxi no. 60/108.558. attomey docket no. 

25 25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09«a3.460. attomey docket 
no: 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal applteation no. 60/124,042. filed on 3/1 1/1999; (7) U.S: utility patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 

» whid) dainted the bemfit of ttie filing dates of U.S. provisional application no! 
60/lil.841. attomey dodtet no. 25791.12. filed On 2^6/1999 and U.S. provistonal 
appllcaflon no. 60/154.047. attomey dodcet no. 25791.29. filed on 9/18/1999; (8) 
U.S. utility application no. 09/511.941. attomey dodcet no. 25791.16.02. filed on 
2«4G000. Which daimed the behefit of the! filing date of U.S. provistonal serial no. 

S 60/121.907. attomey dod^et no; 25791.16. filed on 2«»6/1999; (9) U.S. utility f»tent 
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application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the t)enefit of the filing date of U.S. provisioral patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
5 4^6/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applkatton no. 60/146,203, atlom^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. proyistonal applicatton no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appKcatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent applicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 1Q/12/19»»; and (16) U.S. provistonal patent applicatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 
Incorporated herein by refsrenoe. 

The coupling 2440 Is preferably coupled to the support member 2425 and 
the expansion cone 2435. The coupling 2440 is preferably adapted to convey 
eledrlcal. communteatton, attd/or hydraulic signals to andtor fioom the packer 2445. 
The coupling 2440 may be any number of oonveiftKonal st4>pbrt menibers such as. 
fbr example, oomrnereially available sitek wire, braided wire!. cpUed tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 Is further 
removably coupled to the tower section 2465 of the expandable waHbpre casing 
2430. The packer 2445 Is preferably adapted to pro«fcle sufficient filcttonal fbroe to 
support the tower sectkin 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventtonal oommerdaHy 
available packers. In a prefenred embodiment, the packer 2445 is an RTTS packer 
available from Halliburton Energy Services in order to opfimally prbvtoe mul^ sets 
and releases. In an alternative embodiment, hydraulto slips may be sutetituted fbr. 
or used to supplement, ttie packer 2445. 

The mass 2450 is preferably coupled to this lower section 2465 of the 
ejpandable tubular menriber 2430. The mass 2450 is preferably selected to provWe 
a tensile load on Uie lower section 2465 of the expandable tubular member 2430 
that rar^ges from about 50 to 100 % of ttie yield point of ttie upper section 2475 of 
the expandable tubuter member 2430. In this manner, when ttie packer 2445 is 
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released, the exial force provided by the inass"2450 optimally radially expands and 
extrudes the expartdable tubular member 2430 off of the expansion cone 2435. 

The upper seaUng member 2465 is preferably coupled to the outside surfece 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 sealing merhber 2455 is preferably adapted to fluididy seal the Interfece between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. The upper sealing member 2465 may be any 
number of conventional commerdally available sealing members. In a preferred 
eiribodiment, the upper sealing member 2455 is viton rubber in order to optimally 
10 pnnMe load canylng and pressure sealing capacity. 

The lower sealing member 2460 is preferably coupled to the outside surfece 
of the upper section i2475 of the expandable tubular member 2430. The lower 
seaBng member 2460 is preferably adapted to fluididy ^ the interface between 
the radially expattded upper section 2475 of the expandable tubular member 2430 
15 and the open hole wellbore secfon 2405. Jtie lower seafing member 2460 may be 
any number of conventonal commercially available sealing membere. In a preferred 
emIxKllment. the lower sealing member 2460 Is viton rubber in oider to optimally 
provide lead bearing and sealing capacfty. 

As illustrated in FIQ. 24a, the apparatus 2420 is preferably positioned witMn 
20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relatidn to the wellbore 
casing 2400. In a preferred embodiinent, the weight of the mass 2450 is supported 
by the support member 2425. the expansion cone 2435. the coupling 2440. the 
padcer 2445, and the lower sectim 2465 of the expandable tubular member 2430. 
25 In this manner, the intenmediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a prefened embodiment, the packer 2445 is 
then released from connection with the tower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 
30 support member 2425. expansion corie 2435. and the lower and intennediate 
sections. 2465 and 2470,,of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of, the expansion cone 
2435. In a preferred embodiment, during the extruston process, the position of the 
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support member 2425 is adjusted to ensme an overlapping relation b^ween the 
expandable tubular ntember 2430 and the wellbore casing 2400. 

In an alternative embodiment, a compressible oenwnt and/or epoxy is 
injected into the armuiar space between the unexpended portion of the tubular 
member 2430 and the weUbore casing 2400 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular sfructural support and fluidic seal is provided around the tubular 
member 2430. 

. As Blustrated in FIG. 24c, in a preferred embodftnent, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435, 
a new section of wellbore casing is formed that preferably includes the radially 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or form welibore 
casings; pipelines, and stmctural supports. 

in an alternative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a prefbired «mbodiment. the 
mass 2450 Is fabricated ftorn a tWdc walleid tubular member that is concentric with 
respect to the support member 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone wUI cany the mass 2450 out of 
the wellbore 2405. 

Retierring to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
wUi now be described. Refening to Fig. 2Sa. a wellbore casing 2500. and an open 
hole wellbore section 2505 are positioned within a subterranean fonnation 2510. 
The wellbore casing 2500 and the open hole wellbore section 2505 may be 
positioned in any orientation from the vertical di^sdion to approximate^ the 
horizontal direction. 

In a prefenred embodiment, an apparatus 2520 is utilized to fonn a new 
section of wellbore casing within the open hole wellt)ore section -2505. More 
generally, ttie apparatus 2520 is preferably utilized to form or repair welibore 
casings, pipelines, or staictural supports. 

The apparatus 2520 preferably includes a support member 2525. an 
expandable tubular member 2530, an expansion cone 2535. a chamber 2440, an 
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end plate 2545. one or more upper sealing members 2555. and one or more sealing 
members 2560. 

The support member 2525 is preferably adapted to be coupled to a surface 
location. The support member 2525 Is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fiuidic materials to and/or 
from the chamber 2540. The support member 2525 may. for example, be 
oonvervtional commercially available slick wire, braided wire, coiled tubing, or drtHing 
stock material. 

The expandable tubular member 2530 is removably coupled to . the 
expansion oon^ 2535. In a prefierred embodiment, ttie expandable hibular member 
2530 further Includes one or more upper and lower sealing membere, 2555 and 
2560, ofi the outside surface of the expandable tubular member 2530 in order to 
optimally seal (he Iritarfaoe between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore sectton 2505. 

In a prefened ennbodiment, the expandable tubular rnember 2530 further 
Includes a lower seoHon 2565, an Intemiedlale sadton 2570. and an upper sectkm 
2530. In a prefeiTed embodiifnent. the waB thteknesses of tha tower and 
intamrwdiate seOton?. 2565 and 2570, are (ess than the wall thickness of the upper 
sedton 2575 in order to optimally facilitate the radial expanshNr isf the expandable 
tubular member 2530. 

In a prefBrred embodiment, the lower secHon 2565 of tfw expandable tubular 
member 2530 further Includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandabte tubular member 2530 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provistorial patent 
appHcatkin no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatran serial no. 09/510,913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the fiiing date of U.S. provisional 
applicatton no. 60/121,702. filed on 2^5/1999; (3) U.S. utility patent appfication 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiHng date of U.S. provisionai application no. 60/108.558. attorney docket no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisnnal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appTication no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. wttich claimed the t>enefit of the ffling date of 
U.S. provisional application no; 60/124.042. filed on 3/11/1999; (7) U.S. utiiity patent 
application no. 09^12.095. attorney docket no. 25701.12.02. filed on 2^4/2000. 
which claimed the twnefit of the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2^1999 and U.S. jsrovisional 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02, filed on 
^4/2000, which claimed the benefit of the filing date of V S. proviistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appOcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which dairned the t)enefit of the filing date of U.S. provisional patent appHcation 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
'4/26/2000. whk:h claimed the tienefit of the filing date of U.S. provisional application 
no. 60/131.106. attorney docket no. 25791;23. filed on 4/26/1099; (11) U.S. 
provistonal application no. 60/146.203. attorney docket no. 2579125, filed on 
7/29/1999; (12) U.S. provlstonal appficatkm no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcatfcm serial no. 
60/162.671. attonwy docket no. 25791^, filed on 11/1/19diB: (14) U.S. provisional 
appiteaUon no. 60/159.039. attorney docket na 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatkm no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provistonal patent application no. 60/165^8. 
attorney docket no. 25791.39. filed on 11/12/1999. the disck)sures of whtoh are 
incorporated herein by reference. 

The expanskm oone is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably opupled to the 
expandable tubular member 2530. The expansion cone 2535 is preferably adapted 
to radially expand the expandable tubular member 2530 when the expansion oone 
2535 te axiaily displaced relative to the expandable tubular member 2530. The 
expanskm cone 2535 Is further preferably adapted to convey flukllc matericUs to 
and/or from the chamber 2540. 

In a prefened embodiment, the expanston cone 2535 is provided 
substantially as disclosed in one or more of the following: (1) U.S; utility patent 
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api^ication serial no. 09/454.139. attwney docket no. 25791.3.02. filed on 
12/3^1999. which daimed 0w benefit of the filing date of U.S. provisional patent 
application no. 60/1 1 1.293. attorney docket no. 25791.3. fifed on 12/7/1998; (2) U.S. 
utility patent appHcatkm serial no. 09/510.913. attorney docket no. 25791.7.02. fifed 
on 2/23/2000. which daimed the benefit of the flUng data of U.S. provistonal 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appOcatfen 
serial no. 09/502.350, attomiay docket no. 25791.8.02. filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provistonal applicatkm no. 60/119.611. 
attorney docket no, 25791.8; (4) U.S. utility patent applfeatfen serial no. 09/440.338, 
attorney doicket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisfenal applicatfen no. 60/108.558, attorney docket no. 
25791.9. fifed on 11/16.1998; (5) U.S. proyistonial patent applicatton no. 60/183.546, 
fifed oh 2/18/2000; (6) U.S. utility patent appllcatfon no. 09/523.460, attomey docket 
no. 25791.11.02. fifed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. provistonal appHcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utiOty patent 
appHcatibn no: 09/512.895, attomey docket no. 25791.12.02, fifed on 2/24/2000, 
which dainried the benefit of the filing dates of U.S. provistonal application no. 
60/121.841, attomey docket no. 25791.12.. fifed on 2/26i/1999 and U.S. piovfetonal 
applfeaflon no. 60/154,047. attomey docket no. 25791.29. fifed on 9/16/1999; (8) 
U.S. utility applicatibn nt>. 09/511.941. attomey docket no. 25701.16.02. fifed on 
2/24/2000. whk:h dalnnied the benefit of thd filing date of U.S. provistonal serial no. 
60/121.907. attomey docket no. 25791.16. fifed on 2C6/1999; (9) U.s! utility patent 
application no. 09/588.946, attomey docket no. 25791.17.02. fifed on June 7. 2000, 
whteh daimed Uie benefit of ttw filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey dodtet no. 25791.17, fifed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attomey docket no. 25791.23.02. fifed on 
4^26/20(X). which claimed ttw benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no/ 25791.23. filed on 4/26/1999; (11) U.S. 
provisfonal application no. 60/146,203. attomey docket no. 25791.25. fifed on 
7/29/1999; (12) U.S, provisional application no. 60/143.039. attomey docket no. 
25791.26. fifed on 7W1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159^033. attomey docket no. 25791.37. 
fifed on 10/12/1999; and (16) U.S. provisional patent appUcation no. 60/165.228. 
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r attorney docket no. 25791.39. filed on 11/12/1999, the disclosures of which are 

incorporated herein by reference, 
r The chand>er 2540 is defined by the interior portion of the lower section 2565 

of the expandable tubular member 2530 below the expansion cone 2535 and above 
r 5 the end plate 2545. The chamber 2540 is preferably adai3ted to contain a quan% 

of a fluidic materials having a h^her density than the fluidic materials outskle of the 

expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfece 
^ of the upper section 2575 of the expandable tubular niember 2530: The upper 

10 seaBng member 2555 is preferably adapted to fluididy seal the interface between 
_ the radially expanded upper section 2575 of the expandable tubular member 2530 

and the wellbore casing 2500. The upper sealing member 2555 may be any 

number of conventional conrunerdalty available sealing memb^. In a preferred 

embodiment, the upper sealing nriember 2555 is viton rubber in order to optimally 
15 provMe load carrying and pressure sealing capacity. 

The lower sealing nriember 2560 is preferably coupled to the outside suri^ce 

of the upper seclioh 2575 of the expandable tubular meml>er 2530. The lower 
r sealing member 2560 te preferably adapted to fluidicly seal the interface between 

the radially expanded upper section 2575 of the expandable tubular member 2530 
r 20 and the open hole wellbore sedibn 2505. The lower sealing nnember 2560 may be 

any number of conventional oommerdally available sealing members. In a prefienned 
^ embodiimnt, the lower sealing member 2560 is viton nibber In order to optimally 

provide load carrying and pressure sealing capacity. 
r' As illustrated in FIG. 25a, the apjp^ratus 2^20 is preferably positlpned within 

25 the wellbore: casirig 2500 and the open hole wellbore section 2505 with the 
^ ei^pandaUe tubular member 2530 positioned in overlapping relation to the welll^ 

casing 2500. 

_ As mustrated in FIG. 25b. a quantity of a fluidic material 2580 having a 

density greater than the dentity of the fluidic material within the region 2585 outside 
30 of the expandable tubular member 2530 is injected into the chamber 2540. In a 
preferred embodiment, the difFerence in hydrostetic pressure between the chamber 
2540 and the region 2585. due to the differences In fluid densities of these regions. 
^ causes the expandable tubular member 2530 to be radially expanded by. and 

extruded crff of, the expansion cone 2535. In a preferred embodiment, during the 
!^ 35 extrusion process, the position of the support member 2525 is adjusted to ensure an 
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ovwiapping relation between the expandable tubular nwmbw- 2530 and the wellbore 
casing 2500. In a pref^red embodiment, the quantity of the fluidic material 2580 
initially injected into the chancer 2540 is subsequently increased as the size of the 
chamber 254q increases during the extnisjon process. In this manner, high 
5 pmsure pumping equipment is typically not required, or the need for it fe at least 
minintized. Rather. In an exemplary embodiment, a column of the fluidic material 
2580 is maintained within the support meriiber 2525. 

In an altemative embodiment, a compressible cement and/or epoxy Is 
injeded into the annular space between the uriexpanded portion of the tubular 
0 member 2530 and the weUbore casing 2500 before and/or during the extnision 
process. The compressible cement and/or epoxy is then preferebiy permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, ah annular structural support and fluidic seal is provided around the tubular 
membe^2^. . 

As ibistrated in FIG. 2Sc. In a preferred enibodirnent, after the expand^ 
tubular nriember 2530 has been completely exinided off of the expansion cone 2535^ 
a new section of wellbore casing is fonrod that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluidic sealing 
material More generally, the apparatus ^20 is used to repair or fbmi wellbore 
casings, pipelines, and strndural suppjorts. 

Refenring to FIGS. 2ea to 26c, an alterr»tlve embodiment of an apparatus 
and method for coupling an expandable tubular member to . a preexisting structure 
will now be described. Refening to Fig. 26a, a wellbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2610. 
The wellbore casing 2600 and the open hole wellbore section 2605 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2620 Is utilized to fonn a new 
section of wellbore casing within the open hole wellbore section 2605. More 
generally, the apparatus 2620 is preferebiy utilized to fbnn or repair vreiibore 
casings, pipelineis, or strudural supports. 

■ The apparatus 2620 preferably includes a support member 2625, an 
expandable tubular member 2630, an expansion cone 2B35. a slip joint 2640, an 
end plate 2545, a chamber 2650. one or more slip membere 2655, one or more 

i" 
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sealing membws 2670, one or more upper sealing members 2675. and one or more 
lower sealing members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surfooe 
location. The support member 2625 is further coupled to the expansfon cone 2635. 
The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 nwy, for example, be 
conventional commercially available slick vyire. braided wire, coiled tubing, or driUing 
stock material. 

The expandable tubular member 2630 Is removably coupled to the 
expaiskm cone 2635. In a preferred embodimoit. the expandable tubular member 
2Sao further includes one or more upper and kwer seaUng members. 2675 and 
2680, on the outside surface of the expandable tubular member 2630 in order to 
optimally seal the int9rface between the expandable tubular member 2630 and the 
wellbore casing 2600 iind the open hole wellbore sectton 2605. 

In a preferred embodiment, the expandable tubular member 2630 further 
includes a kmer section 2685. an intermediate sectkm 2690. and an upper section 
2695. in a preferred embodiment, the wall thicknesses of the k>wer and 
inteimedlate sections. 2685 and 2690, are toss thapf the wall thtekness of the upper 
section 2695 in order to optimally feclHtato ths radial expanskm of the expandable 
tiibuiar member 2630. 

In a preferred embodiment, the kiwer sedton 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the slips 2655, and the 
sealing members 2670. In a preferred embocflment, the interkir porttoh of the tower 
section 2685 of the expandable tubular mendwr 2630 betow the expanston cone 
2635 and above the end ptato defines the chamber 2650. to a preferred 
embodiment, the lower sectton 2685 of the expandable tubutor member 2630 further 
includes onia or more of the anchoring devtees described above with reference to 
FIGS, la to 25c. 

in a prefened embodiment, the expandable tubular member 2630 Is further 
provWed substontially as disctosed In one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
appBcatlon no. 60/11 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent ^plicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which ctoimed the ben^ of the flHng date of U.S. provisional 



application no. 60/121.702. filed on 2A25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10«000. wtiich 
claimed the benefit of the fifing date of U.S. provteional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utiDty patent application serial no. 09^440.338. 
5 attorney docket no. 25791.9.02. filed on 1 1/15/1999, which claimed the twnefit of 
the fHing data of U.S. provisional application no. 60/108.558. attorney docket ho. 
25791.9. fUed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
(Bed on 2/18«000: (6) U.S. utility patent app(teatk)n no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/102000. yvhteh claimed the benefit of the filing date of 
10 U.S. provistonal appiwation no: 60/124.042. filed on 3/1 1/1999; (7) U^S. utility patent 
appltoatton no. 09/512.895, attorney docket no. 25791,12.02, filed on 2/24/2000. 
whteh dalmed the benefit of the filing dates of U.S. provistonal appltoatton no. 
60/121.841. attorney docket no. 25791.12, fited on 2Q6/1999 and U.S.. provisional 
appltoatton no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
15 U.S. utility application no. 09^11.941. atiorney docket no. 25791.16.02, fited on 
2/24/2000. which daimed ttie benefit df ttie filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 08/588.946. attorney docket no. 25791 .17.02, fited on June 7. 2000, 
whteh daimed the benefit of ttw filing date of U.S. provtetorial patent appOcation 
20 serial no. 60/137.998. attorney docket no. 25791.17. fited on 6/7/1999; (10) U.S. 
utility patent appltoation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/20OO. which daimed the benefit of ttte filing date of.U.S. provtetonal appfication 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203^ attorney docket no. 25791.25, fited on 
25 7/29/1999: (12) U.S. provistonal application no. 60/143.039, attorney docket no. 
25791.26. fited on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appncatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159.033. attorney docket no. 25791.37, 
30 fited on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228. 
attorney docket no. 25791.39. fited on 11/12/1999, ttie disctosures of which are 
incorporated herein by reterence. 

The expanston cone 2635 Is preferably coupled to ttM support member 2625 
and ttw slip Joint 2640. The expansion pone 2635 te furttw preferably removably 
35 coupted to ttie expandabte tubuter member 2630. The expansion cone 2635 is 
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prefefably adapted to ladially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 263a The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 
5 In a preferred embodlnient the expansion corie 2635 is further provided 

substantially as disclosed In one or more of the followlrig: (1) U.S. utility patent 
application serial no. 09«54,1^. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the berieOt of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
10 utility patent appRcation serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
fin 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applteation no. 60/121,702. filed on 2Q5/1999: (3) U.S. utility patent application 
serial no. 09/502.350. attorney dbcket no. 25791:8.02. filed on 2/10C000. which 
claimed the benefit of the filing data of U.S. provisional applteatton no. 60/119,611. 
15 attorn^ docket no. 25791.8; (4) U.S. utility patent appDcatton serial no. 09/440,338. 
attorney docket no. 25791.9.oi filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provishwial patent application no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent dpplfcation no. 09^23.460. attorney dockirt 
no. 25791.11.02. filed on 3/10/2000, whtoh claimed tile benefit of ttie filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
appUcation no. 09/512.895, attorney docket no. 25791.12.02. filed on 2«4/2000. 
which claimed the benefit of the fiUng dates of U.S. pfovislonal application no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no; 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000, which claimed ttie benefit of the filing date of U.S. provisional serial no. 
60/121,007. attomey docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appiteation no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 
whteh claimed the benefit of ttte filing date of U.S. provisional patent application 
serial no. 60/137,998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applkation no. 09/559,122, attomey docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
proviskxial appllcab'on. no. 60/148.203, attorney docket no. 25791.25. filed on 
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7/29/1999: (12) U.S. provisional application no. 60/143,039, attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 

60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 

appOcation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
5 U.S. ptovistonal patent applicatkm no. 60/159,033. attorney docket no. 25791.37. 

filed on 10/12/1990; and (16) U.S. provlstonal patent applicatkxi no. 60/165.228. 

attorney docket no. 25701.39, filed on 11/12/1999. the disdosures of which arj 

inooiporated herein by reference. 

The slip Joint 2840 is coupled to the expansion cone 2635 and the end plate 
0 2645; the slip Joint 2640 is prefeiat)ly adapted to permit the end plate 2645 to be 

axiaiiy displaced relative to the expanston cone 2635. In this manner, the size of the 

chamber 2650 is variable. The slip Joint 2640 may be any number of conventional 

commefdally available slip Jdints modified in acoordanioe with the teachings of the 

present disdosure. 

The slip Joint 2640 preferabV Includes an upper member 2640a. a resilient 
member 2640b. and a tower member 2640a Ttje upper membw 
to the expansion cone 2635 and the resHient member 2640b. The upper member 
2640a is movabiy oouptod to the tower member 2640b. The upper mernber 2640a 

preferably includes one or more fluW passages 2640aa that pennit the passage of 
fluldte materials. The tower member 2640b is ooupted to the end plate 2645 and the 
reslnent member 2B40b. The tower member 2640b Is movabiy coupled to the upper 
member '2840a. The tower member 2840b preferably Includes one or more fiuto 
passages 2640ba that permit the passage of fluMto materials: The resUient member 

2840c Is poupled between the upper and tower members. 2640a and 284db. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
endptete2645. 

The end plate 2645 is coupled to the sRp Joint 2640. the slips 2655, and the 
sealing menribers 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the interior of the lower sectton 2685 of the expandable tubular member 
2630. The end plate 2645 ^ further adapted to define, in combination vAVh the 
expandable tubuter member 2630. and the expanston cone 2635. the chamber 
2650. 

The chamber 2650 is defined by the interior portton of the tower section 2685 
of the expandable tubular member 2630 betow the expanston oone 2635 and above 
the end ptate 2645. In a preferred embodiment, the.pressurization of the chamber 
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2650 causes the eiq^ansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member ^30. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 arid end plate 2645 are axially displaced within the 
5 expandable tubular member 26%. 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably CKlapted to peniiit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chamber 2650 is pressurized by injecting fluidic 
10 materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
6ia\ng the injection of imssurized fluidic materials into the chamber 2650, the 
pressiirization of the chamber 2650 preferably axially displaces the expansion cone 
2635. In a preferred embodiment, when the slip Joim 2640 Is fully extended, the 
15 joint 2640 then displaces the end plate 2645 in the upward .axial direction. In a 
preferred embodiment, when the spring force of the ejastic member 2640c of the slip 
Joint 2640 is greater than the fluidic pressurization force within the chamber 2650, 
the end plate 2645 te dispiaoed in the upward axial direction. 

The sealing membere 2670 are cou0ied to the end plate 2645. The sealing 
20 membere 2670 are furttier preferably seaOngiy coupled to the interior walls of the 
expandabte tubular member 2630. In this manner, the chamber 2650 Is optimal^ 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably ooupted to the outeide surfeoe 
of the upper section 2695 of the expandabte tubuter member 2630. The upper 
seaOng niember 2675 is preferably adapted to fluididy seal the interfeoe between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the vreilbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is viton rubber in order to optimal^ 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupted to the outeide surface 
of the upper section 2695 of the expandabte tubuter member 2630. The lower 
sealing member 2680 is preferably adapted to fluididy seal the interface between 
the radtelly expanded upper section 2695 of the expandabte tubuter member 2630 
and the open hote wellbore section 2605. The lower sealirig meniber 2680 may be 

.103 



any number of conventional commercially available sealing ntwmbere. In a prefened 
embodiment, the lower sealing number 2680 is vitori rubber In order to optimally 
provide load canying and pressure sealing capacity. 

As iHiAtrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the WBObore casing 2600 and the open hole weiibore section 2605 with the 
expandable tiibuiar member 2630 positioned in overlapping relation to the weUbore 
casing 2600. In a prsfenad embodiment, the lower section 2685 of the expandable 
tubular menribeir 2630 is then anchored to the open hole w^lboie sectk^ 
one or more of the apparatus and methods described above with reference to FIGS. 
1ato25c. 

As IRustrated in FIG. 26b, the radtal expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upward a)dal force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into the chamber 2650. 

■In a preferred embodiment, the expandable .tubular niember 2630 Is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
prefenBd en^iment. once the slip Joint 2640 is fully extended, the end plate 2645 
is then axially displaced in thei upward direction. In this manner, the end plate 284^ 
follows the expansion cone 2635: In a prefenred embodiment, the chamber 2650 Is 
pressurized when the fricUdnal forces ewxed a predetennined value. In this 
manner, the axial displacement of the expansion cone 2635 Is provided by.applying 
ah axial force that is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodimenti a oornpressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tobuiar 
member 2630 and the weiibore casing 2600 before and/or durir^ the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular strvctoral support and fluidic seal is provided around the tobuiar 
member 2630. 

. As IliustratiBd in FIG. 26c In a preferred embodlrnent. after the expandable 
tobuiar member 2630 has been completely extruded off of the e}^nsion cone 2635. 
a new secUpn of weObOre casing is fonned that preferably includes the radially 
expanded tobuiar mentfwr 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus: 2620 is used to repair or fomn weiibore 
casings, pipelines, and structural supports. 
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Referring initiaily to FIG. 27. a preferred method 2700 of coi^ling an 
expandat)le tubular member to a preexisting stnicture includes the steps of: (1) 
coupling the expandable tubular member to tf^ preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying direct radial pressure. 

In a preferred embodiment, as iliustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupled to a preexisting weHbore casing 2810 
positioned within a subterranean formation 2815. in a preferred embodiment, the 
wBllbbre casing 2iB10 further includes an outer annular layer 2820 of a fluidic sealing 
malarial such as, for example, cement The mpandabie tubular member 2805 may 
be coupled to the preexteting wdlbore casing 2810 using any number of 
conventional oonvnericially available methods for coupling an expandable tubular 
member to a pre^ting stoidure such as. for example, pullir^ an expansion cone 
through a tubular member, or pushing an expansion cone through a tubular member 
using a pressurized fluidic material. In a preferred' embodiment, the expandable 
tubular member 2805 is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed In the fbUcKwing: (1) U.S. uti% patent 
application serial no. 09M54.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293, attorney docket no. 25791 .3. filed on 12^/1998; (2) U.S. 
utility patent application serial no, 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702. filed on 2CW1999; (3) U.S. utiiity patent appiicafion 
serial no. 09/502.350. attpnwy docket no. 25791:8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U-S. provisional application no. 60/119,611. 
attorney docket no, 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provlstonal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546, 
filed on 2/18/2000: (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.1 1.02. filed on 3/10/2000. Which claimed the benefit of the flUng date of 
U.S. piiovlstonai application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
applkatton no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applicaUon no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
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application no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2Q4/2000, vA\kh claimed the t>enerit of the filing date of g.S. provlstonal serial no. 
60/121.907, attorney dodcet no. 25791.16, filed on 2Q6/1999: (9) U.S. utility patent 
6 application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
««hksh claimed the beneftt of ttia filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket na 25791.17, filed on 6/7/1999; (10) U.S. 
utiWy patent appltoation no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/28«00b, which dainwd the benefit of the filing data of U.S. provisional applicatkm 
10 rio. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S 
provlsfonal applicatton no. 60/146,203, attorney docket no; 25791.25, filed on 
7/29/1999; (12) U.Si proviskmal application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1 aB9; (13) U.S. proviskmal patent appli«rtion serial no. 
60/162,671, attorn^ docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
15 appBcafion no. 60/159,039. attorney dodtet no. 25791.36. filed on 10/12,1999; (15) 
U.S. provlstonal patent appTicatton no, 60/159,(»33, attomey docket no. 25791.37, 
filed on 10/12/1999: and (16) U.S. provisional patent appltoation no. 60/165,228. 
attomey docket no. 25791,39* fOed on:li/12/1999. the dfsdosures of whteh ai« 
incorporated herein by reference. In a prefenBd embodiment, the amount of radial 
20 expansfonprovWed in step 105 ranges from about 5% to 20%. 

In a prsfsrred embodiment, as inustrated in FIG. 29. in step 2710, at toast a 
portion of the expandabte tubuter member 2805 is further radtoily expanded by using 
a radial expansion tool 2905 to apply dirsd radial pressure to the expandabte 
tubuter member 2805. The radtel expanston tool 2905 may be any number of 
25 conventional radtel expansion tools suitobte for applying direct radtel pressure to a 
tubuter member. In a preferred embodiment the radtel expansion tool 2905 Is 
provided substonttelly as dtedosed on one or more of the folloviring U.S. Patents: 
5,014.779 and 5.083.608. the disdosures of which are incorporated herein by 
reference. In a preferred embodiment, ttie amount of radtel expansion of the 
30 expandabte tubular member 2805 provWed in step 2710 ranges up to about 5%. In 
a preferred embodiment, ttie radtel contad pressures generated by the radial 
expansion tool 2905 In step 2710 rango from about 5,000 to 140.000 psi. in order to 
optimally plastically defbrm tifie expandabte tubuter rhember 205 to the final desired 
geometry. 
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In a preferred embodiment Vhe radial expansion provided in step 2705 is 
limited to the portion of the expandable tubular member 2805 that overiaps with the 
preexisting welibore casing 2610. In this manner, the high compressive forces 
typically required to radially expand the portion of the expandable tubular m^ber 
2805 that overteps with the preexisting welibore casing 2810 are optimally provided. 

In an attemiative emixxiiment, the radial expansion in step 2705 radially 
expands the expandat>le tubular nnember 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing welibore casing 2810. 
In this manner, a nrK)no-diameter welibore casing is optimally provided. 

Thus, the method 2700 provides a 2-step radial expansion process that 
utilizes: (1) a relatively quick method of radial expansion for the majority of the radial 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several altematiye embodiments, the method 2700 is used to forni or 
repair welibore casings, pipelines, or sfructural supports. 

The method 2700 further provides an apparatus and method for opupting an 
expendable tubular member to a preexisting structure. The expandable tubular is 
initially coupjed to the preexisting structure by axially displacing an expansion cone 
wHhin «ie expandable tubular member. The expandable tut>ular member is ttien 
further radially expanded by applying a radial force to ttie expandable tubular. The 
apparatus and mettiod have wide application to ttie formation and repair of welibore 
casings, pipelines, and structural supports. The apparatus and mettKxt provide an 
efficient and reliable mettiod for forming arid repairing welibore casings, pipelines, 
and structural supports; In a preferred implementation, ttie initial radial expansion of 
ttie expandable tiibular member by axially displacing ttie expansion cone provide 
from about 5% to 25% of radial expansion, and ttie subsequent applicatton of direct 
radial pressure to ttie expandable tubular member provides an additional radial 
expansion of up to about 10%. In tiiis manner, ttie desired final geometry of ttie 
radially expanded tubular member is optirhally achieved in a time efficient and 
reliable manner. This mettiod and apparatus is particularly useful in optimally 
creating profiles and seal geometties for liner tops and for connections between 
Jointed tubulars. 

A mettiod of coupling an expandable tubular member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expansion cone wlttiin ttie preexisting Sttucture, anchoring ttie tubular member to 
the preexisting structure', axially displacing tiie expansion cone relative to ttie tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the Interface between the expansion cone and the tubular menr*er. Iri a preferred 
embodiment, lubricating the interface between the expansion cone and. the tubular 
member includes: injecting a: lubricating fluid into the trailing edge of the interface 
between the expansion cone and Vhe tubular member. In a preferred embodiment, 
the lubricating fluid has a viscosity ranging fiiom about 1 to 10,000 centipoise. In a 
preferred enrolment, ttte injecting Includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a pruned embodlnient, the injecting includes: 
injecting lubricating fluid into ttw area around tiie aodal midpdnt of a first tapered end 
of ttie expansion cone. In a preferred embodiment, the.injecting includes: injecting 
lubricating fluid into ia second md of the expansion cone. In a prefened 
embodiment, the injecting Includes: Injecting iiibitoating fluid Into a tapered first end 
and a second end of tiie expansion cone. In a preferred embodiment, the injecting 
Includes: injecting lubricating fluid Into an Interior (tf the expansion cone. In a 
preferred emrixxiiment, ttie Injecting Includes: injecting lubrteating fluid, through an 
outer siirfeoe of ttte expemion jcone. In a preferred embocfiment, ttie Ir^ecting 
includes: ir)jecting ttie lubricating fluid into a phraliiy of discrete locations along ttie 
trailing edge portion. In a prefened embodiment, the hibrirating fluid bidudes 
drilling mud. In a preferred embodlmeifit. ttie lubricating fluid furttier iridudes: 
TorqTrim ill. EP Mudlib, and DrilirfSlid. in a prefened embodbnent. ttie lubricate 
fluid includes TorqTrim III, EP Mudlib. and OriDrN-Slidi In a preferred embodiment, 
the interface between ttte expansion cone and ttie tubular meniber includes: ooatmg 
ttie interior surfece of ttte tubular inember witti a lubricant in 9 prefened 
embodiment, iubriaiting ttie interface between ttie' expansion cone and ttie tubular 
meniber includes: coating the interior surface of ttie tubular member witti a first part 
of a lubricant, and applying a second part of ttie lubricant to ttie Interior surface of 
ttie tubular member. In a preferred embodiment, ttie lubricant comprises a meteHIc 
soap. In a prefened embodiment, ttieiubricant is selected from ttie group consisting 
of C-Lube-10. C-PHOS-58-M, and C-PHpS-58-R. In a prefened eitibodlment. ttie 
lubricant provides a sliding frictioii coefficient of less ttiari about 0.20. In a preferred 
embodiment, ttie lubricant is chemically bonded to ttie Interior surfaces of ttie tubular 
members. In a preferred embodiment, ttie lubricant is mechanically bonded to ttie 
Interior surfeoes of ttie tubular members. In a preferred embodiment, ttie lubricant is 
adhesively bonded to ttie Interior surface of ttie tubular mennbers. In a prefened 
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embodiment, the lubricant indudes epoxy, molybdehum disulfide* graphite, 
aluminum, copper, atumisilicate and polyethylenepoiyamine. 

A ntethod of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansicyi cone 
5 within the preexisting structure, anchoring the tubular member to ttie preex^ng 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone ttirpugh tt^e tubular member. The tubular member 
preferably includes: an annular member, including: a wall ttiickness ttiat varies less 
tiian about 8 %, a hoop yield strengtt) ttiat varies less ttian about 10 %, 

10 imperfections of less tt)an about 8 % of the wall tiitckness, no failure for radial 
expansions of up to about 30 %, and no necking of the walls of ttie annular member 
for radial expanstons of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluid Into Vt\e preexisting 

15 stnidure. positioning ttie tubular member and an expansion cone wittiin the 
preexisting structure, anchoring Vhe tubular merrbet to ttie preexisting structure, and 
axiaBy displacing ttie expansion cone relative to the tubular member by pulling the 
expansion oone through, ttie tubular member. In a preferred embodiment, the 
lubricating fluid Includes: BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

20 A mettiod of coupling an expandable tubular member to a preexisting 

stnidure has also beeri described ttiat includes positioning ttie exparttiable tubular 
member and an expansion oorie vyithin the preexisting structure, anchoring ttie 
expandable tubular meriiber to the preexisting structure, and 
axially displacing ttie expansion cone relative to ttie expandable tubular member by 

25 pulling ttie expansion oone through the expandable tubular men^. In a preferred 
embodiment, the expandable tubular member includes: a first tubular member, a 
second tubular member, and a ttireaded connection for coupling the first tubular 
member to the second tubular member. In a preferred embodiment ttie ttireaded 
connection includes: one or more seating members for sealing the interface between 

30 ttie first and second tubular members, in a preferred embodiment, the ttireaded 
connection comprises a pin and box ttire«jed connection. In a preferred 
. embodiment the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment one of ttie sealing membere is 
positioned adjadent to an end portion of the ttireaded connection; and wherein 

35 anottier one of the sealing members is not positioned adjacent to an end portion of 
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the threaded connection. In a preferred emtxxirment a plurality of the sealing 
members are positioned adjacent to an end portion of the threaded connection. 

A method coupling an expar)dable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 rnember arvi an expansion cone within the preexisting structure* anchoring the 
expandable tubular member to the preexisting structure, and 
axially dteplacing the expansion cone relath/e to the expandable tubular member by 
puffing the expansion cone throt^h the expandable tubular member. In a prefenred 
embodiment, the expandable tubular member includes a plurality of tubular 

10 rnembers having threaded portions that are coupled to one. another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant In a prefenred 
embodiment, the sealant is selected from the group consisting of epoxies. 
thermosetting sealir^ compounds, curable setating compounds, and sealing 

15 oornpounds having polyrnerizable nriaterials. In a prisferred embodiment, the method 
further includes: initially curing the sealant prior to radially expanding the tubular 
members, imd fihaiiy curing the sealant after radially expanding the tubular 
manors, in a prefened embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without feilure. In a preferrad embodiment, the sealant Is 

20 resistant to conventional wellborB fiuidic materials. In a preferred embodiment, the 
material properties of the sealant are substarvtially stabte for temperatures ranging 
from about 0 to 450 ^. In a preferred embodiment, the method ftjrther Includes: 
applying a primer to the threaded portions of the tubiilar membera prior to coating 
the threaded portions of the tubular membera with the sealant. In a preferred 

25 embodiment, the primer includes a curing catelyst. In a preferred emtxxliment, the 
primer is applied to the threaded portion of one of the lubular membera and the 
sealant is applied to the threaded portion of the other one of the tubular membera. 
In a prefened embodiment, the primer includes a curing catelyst. 

A metlxxl of coupling a tubular member to a preexisting structure has also 

30 been described that Includes positioning the tobular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
. structure, and axially dtepladng the expansion corie relative to the tubular member 
by pulling the expansion cone through the expandable tubular member. In a 
preferred embodiment the tubular member Includes: a pair of rings for engaging the 
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preexisting structure, and a sealing element positioned t>etween the rings for sealing 
the interfeoe between the tubular member and the preexisting structure. 

A method of coupling a tubular member to a preexisting staructure has also 
been descn'bed that includes positioning tire expandable tubular member and an 
5 expansion cone within the preexisting structure, anchoring the expandat>le tubular 
member to the preexisting structure, and axially displacing the expanston cone 
relative to the expandat>le tubular member by pulling the e)q>ahsion cone through 
the expandal)le tubular mefnt)er. In a preferred embodiment, the tubular men^r 
includes one or more slots. In a preferred embodiment, the stots are provided at a 

10 preexpanded portion of tiie tubular memb^. In a preferred ernbodimerit, the slots 
are provided at a npn-preexpahded portion of the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expiandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tut>ular 

16 member to the preexisting structure, and axialiy displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone ttvough 
the expandable tubular member. In a preferred mnbodiment the tubular member 
includes: a first preexpanded portion, an intermediate portion coupled, to the first 
preexpanded portion including a sealing element, and a second preexpanded 

20 portion coupled to the intermediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described tttat Includes positioning the expandable tubular member and an 
expansion cone witt^in the preexisting structure, anchoring ttie expandable tubular 
member to the preexisting stnjcture. and axially dtepladng the expansion cone 

25 relative to the expandable tubular membiBr by pulling the expansion cone through 
ttie expandable tubular rhember by applying an axiaj force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a preferred embodiment, ttie increased axial force Is 
provided on a periodic basis. In a preferred embodiment, the increased axial force 

30 is provided on a random basis. In a preferred embodiment, ttie ratio of ttie 
increased axial force to ttie substantially constant axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting structure has also 
been described ttiat Includes postttdning ttie tubular member and an expansion cone 
35 wittiin the preexisting structure, anchoring ttie tubular member to ttie preexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pullir^ the expansion cone through the expandable 
tubular member. In a prefenBd embodiment pushing the expansfon cone includes: 
injecting a pressuriad fluidic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described that includes positionihg the tubular member and an expansion cone 
within the preexbting structure, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion cone relative to the tubular member by^ 
pulling the expansion cone through the expandable tubular member, and injecting a 

10 curable fluidic sealing nurterial between the tubuter member and the preexisting 
stmctiire prior to axially displadng the expansion cone. 

A method of coupling a ttitmljEU' member to a preexisting structure has also 
been describe that includes positioning the tubular member and an expansion cone 
wHhin the preexisting stnicture, anchoring the tubular member to ttie preexisting 

15 structure by inoeasirig ttie size of the expansion cone, and axially displacing the 
expansion cone relative to flie tubular member by pulilrig ttie expansion cone 
ttirough ttie tubular member. 

A rnettK)d of coupling a tubular rnen^ to si preexisting structure has also 
been described that includes positioning ttie tubular membeir ^nd an expansion cone 

20 wittdn ttie preexisting structure, anchoring ttie tubular member to ttie preexisting 
sttucture by heating a portion of ttie tubular member, and axially dlspiadhg ttie 
mpansion cone relative to ttie tubular member by pulling the expansion cone 
through ttie tubular member. 

A mettiod of coupling an expandaUe tubular member to a preexisting 

25 t sttucture has also been described tfiat Includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device wittiin ttie preexisting 
sttucture, positionihg ttie anchoring device above tiie expansion cone, anchoring ttie 
expandable tubular member to ttie preexisting sttucture using the anchorbig device, 
and axially displacing ttie expansion cone. 

30 A method of coupling an expandable tubular member to a preexisting 

sttucture has also been described ttiat includes positioning ttie tubular member and 
an expansion cone wittiin the preexisting structure, explosively anchoring the tubular 
member to ttie preexisting structure, and axially displacing the expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
ateo been described that includes fixing the position of an expansion cone within the 
preexisting structure, driving the expandable tubular mentber onto the expansion 
cone in a first dlre<^on, and axially displacing the expansion cone in a second 
direction relative to Vhe expandable tubular member. In a preferred enibodiment, the 
first and second directions are different 

A niethod of coupling an expandable tubular member to a preexisting 
stnicture has also been described ttiat includes placing ttie expandable tubular, an 
expansion cone, and a fBsiRent anchor wittiin ttie preexisting structure, releasing the 
resSient anchor, and axiaily displacing ttie expansion cone within tt)e expandable 
tiAular member. 

A rhethod of coupling an expandable tubular member to a preexisting 
structure has also been described ttiat Includes pladng ti\e expandable tubular 
member, an expanston cone, and an anchor into the preexisting structure, anchoring 
the expandable tubular meifnber to tiie preexisting structure by: pivotirig one or more 
engagement elements, and axiaHy displacing the expansion cone. In a preferred, 
embodiment, pivoting ttie engagement elements includes: actuating the 
engagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fiuidic material onto ttie. engagement 
elements, in a preferred embodiment, pivottrig the engagement elements includes: 
displacing the expandable tubular member. 

A mettiod of coupling an expandable tubular nnember to a preexisting 
structure has also been described that Includes placing ttie expandable tubular 
member and an expansion cone Irlfto the preexisting structure, placing a quantity of 
a fluldic rnaterial onto ttie expandable tubular rnember to anchor ttie expandable 
tubular member to ttie preexisting structure, and axially displacing ttie expanston 
cone. In a preferred embodiment, ttie fluldic iTiaterial comprises a barite plug. In a 
preferred end)odinrient, the fluidic material domprmes a flex plug, 

A mettiod of coupling an expandable tubular member to a preexisting 
structore has also t^n described ttiat includes positioning ttie expandable tubular 
member and an expansion cone into ttie preexisting structure, anchoring ttie 
expandable tubular member to ttie preexisting structure by injecting a quantity of a 
hardenable fluidic material into ttie pree)dsting structure, at least partialty curing the 
hardehabie fluidic sealing material, and 
axiatty displacing the expanston cone. 
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A method of coupling an expandable tubular mennber to a preexisting 
stnicture has also been described that includes pladr^ the expandabto tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member iri a downward direction. 

A method of coupling an expandable tubular menrtber to a preexisting 
stnicturs has also been described that includes placing the e)qpandable tubular 
member and an expansion cone within the preexisting structure, injeding a quantity 
of a first fluidic rpateriai having a first density into the region of the preexisting 
stnicture outside of the expandable tubular member, and ir\i6cting a quantity of a 
second fiuMIc material havir^ a second density irito a portion of the expandable 
tubular memt)er below ttie expansion cone, in a preferred embodiment, the second 
density is greater than the first dei^ity. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnicture, applying an axial force to 
the expanston obhe, and pressurizing an interior portion of the expandable tubular 
rnernber below the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member 

An apparatus for coupling a tubular member to a preeidsting stnicture has 
also been described that includes an expandable tubular member, an anchoring 
device adapted to couple the expandable tubular member to the preextetir^ 
structure, and an expansim cone mbvabiy coupled to the expandable tubular 
member and adapted to radially e)q)and the expandable tubular member. Including: 
a housing Including a tapered first erid and a seoorid end, one or more grooves 
fomned In the outer surface of the tapered first end, and one or more axial fiow 
passages fiuididy coupled to the grooves. In a preferred embodiment, the grooves 
include circumferential grooves. In a preferred embodiment the grooves include 
spiral grooves. In a prefsnred embodiment, the grooves are concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefen^d ernbodiment, the axial 
grooves are spaced apart by at least about a inches in the circumferential direction. 
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r- In a preferrBd embodiment, the axial grooves extend from the tapered first erKl of 

the txxly to the grooves. In a preferred ismbodiment, the axial grooves extend from 

^ the second end of the body to the grooves. In a prefenBd embodiment the axial 

groove extend from the tapered first end of the body to the second end of the body. 
. 5 In a pref«Ted embodirnent the axial flow passages are positioned within the 
howing of the expansion cone. In a preferred erhbodiment, the axial flow passages 

^ extend from the tapered first end of the body to the grooves. In a preferred 

embodiment, the axial flow passages extend from the tapered first end of the body 
to ttie secmd end of the body. In a preferred embodiment, the axial flow passages 
10 extend from the second end of the body to the grooves. In a prjdferred embodiment, 
one or nrK)rs of the flow passages indude inserts having restricted flow ^ In 
a preferred embodirnent. one or nrK)re of the axial flow passages Indude fitters. Ina 
prefenred embodinient. the cross sectonal area of the grooves Is greater ttian the 

^ cross sectional area of the axial flow passages. In a preferred embodiment, the 

15 cross-sedionai area cfthe grooves ranges from about 2X10"^ in^ ina 

!^ preferred embodiment, the cross-secUonal area of the axial flow passages ranges 

from about 2X10^ in^ 1o SXKT^ inl In a preferred embodiment the angle of attadc 

r of the first tapered end of the bQ0y ranges fronn about 10 to 30 degrees. In a 

preferred embodiment the jgrooves are bonoentrated in a trailing edge portion of the 

r 20 tapered first end. In a preferred embodiment, the angle of inclination of the axial 

flow passages relative to the longttudlnal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a prefenred embodiment, the grooves 
indude: a fiow channel haying a first radius of cun/ature, a iFirst shoulder ppsttioned 

^ on one side of the flow channel having a secbnd.radius of curvature, and a second 

25 shoulder positioned on the other side of the flow channel haS^ng a third radius of 
curvature. In a preferred embodiment, the first second and third radii of cun^ature 

r" 

are substantially equal. In a preferred embodiment the axial fiow passages indude: 
a fiow channel having a first radius of curvature, a first shoulder positioned on one 
Side of the flow channel having a second radius of curvature, and a second shoulder 
30 positioned on the other side of the flow channel having a third radius of curvature, 
f In a prefenred embodiment the first second and third radii of cun^ture are 

substantially equal. In a preferred embodiment the second radius of curvature is 
^ greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
r- 35 structure has also been described that indudes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tutxilar member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prsfBrred embodiment, the expandable tubular member Includes: an annular 
5 member, having: a waU thidchess that varies less than about 8 %. a hoop yield 
strenjgth that varies less than about 10 %; imperfections of less than about 8 % of 
the ¥(ay thickness, no f^iire for radial expanstons of up to about 30 %. and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

10 An apparatus fbr coupling an expandable tubular member to a preexisting 

structure has also been d^bisd that includes an expandable tubular member, an 
anchoring device ^adapted to couple the expandable tubular member to the 
preexisling structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubulsir member, in 

IS a preferred embodiment, the wippndable tubular meihber includes: a first tubular 
member, a second tubular member, and a threaded connectkwi for coupling the first 
tubular member to the second tubular member. In a prelisned embodiment, the 
threaded connecthm includes: one or more sealing members fbir sealing the 
interface between ttw first and second tubular members. In a preferred 

20 embodiment, the threaded connection comprises a pin ai;)d box tfweaded 
connectton. In a preferred embodiment, the sealing members are positioned 
adjacent to an end portion of the threa(fed oonnectkm. In a preferred embodiment, 
one of the sealing members Is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positkMied adjacent to 

25 an end portion of the threaded connection. In a preferred embodiment the plurality 
of the sealing members are positmned adjacent to an end portion "of the threaded 
connectton. 

An apparatus for coupling an expandable tubular member to a preexteting 
structure has also been described that includes an expandable tubular member, an 
W anchoring device adapted to couple the expandable tubular member to the 
preexisting stnjdure, and an expansion cone movably coupled to the expandable 
tubidar member and adapted to radially expand the expandable tubular member. In 
a preferred embodbnent. the expandable tubular member includes: a layer of a 
lubricant ooupted ^ to the Interior surfeca of the tubular member. In a preferred 
15 embodiment, the lubricant comprises a metallic soap. In a preferred embod^nt. 
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the lubricant is selected from the group coristetlng of C-Lube^10. C-PHOS-58-M, and 
C-PHOS-58-R In a prefened embodiment, the. lubricant provides a sliding frirtlon 
coefficient of less than about 0,20. In a preferred emfewxllment. the lubricant is 
chemlcaRy bonded to the Interior surface of the expandable tubular member. In a 
5 preferred en^iment, the lubricant Is mechanically bonded to the interior sur^ of 
the expandable tubular member. In a prefenned embodiment, the lubricant Is 
a(ft)esively borxled to the Interior surface erf the expandable tubular member. In a 
preferred embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, aluminum, copper, aiumisiflcate and po^thylenepolyamine. 

An apparatus for coupling an expandatte tubular member to a preexisting 
structure has also been described that tndudes an expandable tubular member, an 
anchpring device adapted to .coupfe the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular meinber. In 
a preferred embodiment, the expandable tubular member Includes: a pair of tubular 
members having threaded portions oouptod to one another, and a quantity of a 
sealant within the threaded portions of tha tubular members. In a preferred 
embodiment, the sealait . is selectM frorh the group consisting df epoxies, 
thermosetting sealing pompounds. curable sealing oonipounds, and sealing 
compounds having polymarbable materials. In a preferred embodiment, the sealant 
IndudM an initial cure cyde and a final cure cycte. In a preferred embodiment, the 
sealant can be stretchied up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is restetant to cmventional wellborefluldic materials. In a 
preferred embodiment, the material properties of the seatent are substantially stebto 
for temperatures ranging from about 0 to 450 T. Ih a preferred embodiment, the 
threaded portions of the tubular menrjbers include a prinwr for bnprovlng the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandabte tubular member to the 
preexisting structure, and an expansion cone nrtovably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes: a pair of rings for 
engaging the preexisting structure, ahd a sealing element positioned between the 
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rings for sealing the interface t>etween the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrB)ed that includes an expandable tubular number, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting strucbjre, and an expansion cone movabiy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular rriember. In 
a preferred embodiment the expandable tubular member Includes one or nrx>re 
slots. In a preferred embodiment the slots are provided at a preexpanded portion of 
the expandable tubular memb^. In a prefenred embodiment the slots are provided 
at a non-preexparnJed portion of the tutHJlar member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described thdt includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabiy couplqd to tiie expandable 
tubular rnenriber and Adapted to radially expand the exp^ In 
a preferred embodiment the expandable tubular member includes: a first 
preexpanded portton, an irflermedlate portion coupled to the ffrst preexpanded 
portion including a sealing element and a second preexpanded portion coupled to 
the Intermediate portion. 

An apparatus Ybr couplirig an expandable tubular member to a preexisting 
stnicture has also been described that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting stnicture, ah expansion cone nnoyabiy coupled to the expandable tubular 
member and adapted to radially exparid the expandable tubular .member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupling ah expandable tubular member to a preexistihg 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cope, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexisting structure. In a preferred 
embodiment the anchoring device is positioried above the expansion cone. In a 
preferred embodiment the outside diarrieter of the expansion cone is greater than 
the Inside diameter of the expandable tubular member. In a preferred emt>odlment, 
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r the outside diameter of the expansion cone is approximately ^uai to the outside 

diameter of the expandable tubular member, 
r- An apparatus coupling an expandable tubular member to a preexisting 

stnichjre has also been described that includes a first support member, a seoond 
P 5 support member coupled to the first support member, an expansion cone coupled to 

the first support member, an expandable tubular member coupled to the expansion 
^ cone, and an explosive anchoring device coupled to the second support mennber 

adapted to couple the expandable tubular member to the preexisting structure. 

^ An apparatus for coupling an expandable tubular member to a preexisting 

10 ^cture has also been described that includes a support member, an expandable 

expansion done coupled to the support member, and an expandable tubular 
P" ■ . 

I member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 

r structure has also been described that includes a support member, an expandable 

.15 expansion cone coupled to the support member, and an expandable tubular 

r member coupled to the expandable expansion cone. In a preferred embodiment, 

the expandable taibuiar member includes one of more anchoring devices. In a 

r preferred embodiment, the expandable tubular member Iridudes a slotted end 

portion. 

r 20 An apparatus for ooupUng an expandable tubular to a preexisting structure 

has also been described that includes a support member, an expansion cone 

r-. coupled to the support member, an expandable tubular member coupled to the 

expansion oorie including one or more shape memory metal Inserts, and a heater 

^ coupled to the support member In opposing relation to the shape memory metal 

25 inserts. 

^ An apparatus for coupling an expsindable tubular merriber to a preexisting 

stnjcfture has also been described that includes a support member, 
an expansion cone coupled b> the support member, an expandable tubular member 
j coupled to the expandable expansion cone, and a resilient anchor coupled to the 

30 expandable tubular member. In a preferred embodiment, the resilient anchor 
r Includes a resilient scroll. In a prefened embodiment, the resilient anchor includes 

. one or rrwe resilient arms. In a preferred embodiment, the resilient anchor 
r include: one or more resilient radially oriented elements. In a preferred 

embodiment, the resilient anchor is adapted to mate with the expansion cone. 
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An expandable tubular member has also been described that includes an 
expandable tubular body, one or mor? resilient panels coupled to the : expandable 
tubular body, and a release member releasably coupled to the resBiant panels 
adapted to oontrollably release the resilient panels. 
5 An apparatus for coupling an expandable tubular member to a preexisting 

stnjdure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubi^r meriiber. including: one or more spikes pivotally coupled to the 
10 expandable tubular member for engaging the preexisting structure. In a preferred 
embodiment the apparatus further Includes one or more corresportding actuatore 
. for pivoting the spikes. 

An apparatus fbr coupling an expandable tubular member to a preexisting 
stmcture has also been desdribed that includes a support mertiber. 
1 5 an expaiiskm cone coupled to the support member, an expandable tubular member 
ooiipled to the expandable expansion cone, and an anchor coupled to the 
expand^le. tubular member, including: one or more petal baskets pivotally coined 
to the expandable tobular member., in a prefieired enrrixxliinent the apparatus 
further indudes orw or rnore oorrespondinig actuators fbr pivoting the petol baskets. 

An apparatus fbr coupling an expandable tubular member to a preexisting 
structure has also been dmcrfbed that includes a support member, an expanston 
cone coupled to the support member, an expandable tubular member ooupled to the 
expansion cone, including: a skitled portton provided at one end of the expandable 
tubular member. 

An apparatus fm coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes a support member, an expansion 
cone, an expandable tobular member coupled to the expansion, cone, a coupling 
devkje coupled to the support member and ah end portion of the expandable tobular 
member, and a mass coupled to the end portion of the expandatHe tobular member. 
In a preferred embodlinent, the weight of the rnass is greater than about SO to 100 
% of the yield strength of the expandable tobular member. 

An apparatus for coupling an expandable tobular member to a preexisting 
stnjctore has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support member, an expandable tobular 
men4)er ooupled to the expansion cone, a slip joint coupled to the expansion cone. 
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an end plate coupled to the slip joint a fluid chamt)er coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular member 
between the expansion cone and the end plate. 

A method of coupling a tubular nrtember to a preexisting structure has been 
described^ ttiat includes positioning the tubular member and an expansion cone 
within the preexisting structure, axtally displadng the expansion cone, removing the 
expansicm cone, and applying direqt radial pressure to the first tubular member. In a 
preferred embodiment, axially displadng the expansion cone indudes pressurizing 
at least a portion of the hterior of the tubular mernber. In a preferred embodiment, 
axially disptedng the expansion cone indudes: injecting a fluidic material into the 
tubular member. In a preferred erhbodirnent. axially displadng the expansion cone 
indudes: applying a tensile force to the expansion cone, in a prefenad 
embodiment axially displadng the expansion cone induc|es: displadng the 
expansion cone into the tubular member In a preferred embodiment, axially 
displadng the expansion cone indudes: displadng the expansion cone otit of the 
tubular member. In a preferred embodiment, axially displadrig the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a prefenred embodiment, 
applying direct radial pressure to the tubular member Indudes applying a radial 
force at discrete locations. In a preferred enibodlment, the pre^dsting structure 
indudes a weiibbre casing. In a prefenred embodiment the preexisting. structure 
indudes a pipeline. In a prefenned embodiment the preexisting structure indudes a 
strudural support. 

An apparatus also has been described that indudes* a tubular member 
coupled to a preexisting structure. The tubular mernber is coupled to the preexisting 
strudure by the process of: positk)hing the tubular memlMr and an expansion cone, 
within the preexisting structure, axially displadng the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular memt^r. In a 
preferred embodiment axially displadng the expansion cone indudes: pressurizing * 
at least a portion of the interior of the tubular member. In a preferred embodiment 
axially displadng the expansion cone indudes: injecting a fluidic material into the 
tubular member. In. a preferred embodiment, axially displadng the expansion cone 
indudes: applying a tensile force to the expansbn cone. In a prefenred 
embodiment axially displadng the expansion cone indudes: displadng the 
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exparoion cone into the tubular memt)er, In a prefem^ emtxxliment. axiaDy 
displacing the expansim cone includes: displacing the expansion cone out of the 
tubular meniber. In a prefemBd embodiment, axiaiiy displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
5 en^iment applying direct radial pressure to the tubular member radially expands ^ ^ 
the tubular member by up to about 5%. In a prefened embodiment, applying direct 
radiaf pressure to the tubular member Includes applying a radial force at discrete ^ 
locations. In a preferred embodiment, the preexbting stmcture includes a wellbore 
casing. In a preferred emt)odiment. the preexisting structure includes a pipeline. In 

10 a. praferredembodirnent. the preexisting structure Indudes a 

Although this detailed description has shown and described Illustrative 
embodiments of ttte invention, ttiisi description contemplates a wide range of 
modificationSt changes, and substituttons. In some instances, ohe may employ 
some features of the present Invention wittiout a corrMponding use of ttie other H 

15 features. Accordingly, It is appropriate that readers should constate ttie appended . 

claims broadly, and in a manner oonslstentwKh ttie scope of ttie invention. H 
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CLAIMS 

1. An apparatus, comprising: 

a tubular member coupled to a praexisting stnicture^ 
wherein the tubular member is coupled to the preexisting structure by the 
process of: 

portioning the tubular member and an expansion cone within the preexisting 
structure; 

, axiaily displacing the expansion cone; 

removing the expansion cone; and ; 
applying direct radiai pressure to the tubular member. 

2. The apparatus of daim 1, wherein axiaily displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

3. The apparatus (rfdaim 1, wherein axiaily displacing the expansion cone 
includes: 

Injecting a fluldic material into the tubular member. 

4. The apparatus of dalm 1, wherein axiaily displacing the expansion cone 
includes: 

applying a tisrisile force to the expansion cone. 

5. The apparatus of daim 1 , wherein axiaily displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular member. 

6. The apparatus of daim 1 , wherein axiaily displacing the expansion cone 
indudes: 

displadng the expansidn cone out of the tubular member. 

7. The apparatus of dabn 1 . wherein axiaily displadr^ the expansion cone 
radially expancte the tubular member by 10% to 20%. 
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8. The apparatus of daim 1 , wherein applying direct radial pressure to the 
tubular memt)er radially expands the tubular rnenit)er by up to 

9. The apparatLG of dairn 1 , wherein applying direct radial pressure to the 
tubular member includes applying a radial force at discrete locations. 

10. The apparatus of dajm 1 , whereih the preexisting structure indudes. a 
welRxra casing. 

11. The apparatus of daim 1, wherein the preexisting stoicture indudes a 
pipeline. 

12. The apparatus <rf daim 1, wherein the pree)dsflng structure indudes a 
stnjctural support 
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1 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
5. structure; 

anchoring the tubular member to the preexisting structure; 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubdar memben and 

lubricating the interface between the expansion cone and the tubular 
10 member. 

2. The method oT daim 1 , wherein lubricating the interface betwten the 
expansion cone and the tubular member includes: 

injecting a fcjbricating fluid into the trailing edge of the interface between the 
15 expansion cone and the tubular member. 

3. The method of daim 2, wherein the lubricating fluid has a visoosity ranging 
from about 1 to 10,000 oentipoise. 

20 4. The method of dklm 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injeding indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion cone. 

8. The method of daim 2, wherein the injecting indudes: 
35 injecting lubricating fluid into an interior of the expansion cone. 

125 



9. The method of daim 2. wherein the frijeding includes: 

injecting lubricating fluid through an outer surface of the expansion cone, 

10. The mathod of daim 2, wherein the injecting ind 

injecting the lubricating fluid into a plurality of discrete tocations along the 
traifing edge portion. 

11 The method of daim 2, wherein the.lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein ttie lubricating fluid further indudes: 
TorqTrlin III; , 

EPMudiib;and 
DrillN-Slld. 

13. The method of daim 2» wherein the lubricating fluid comprises: 
TorqTrimlll; 

EPMudlib;and 
DrillN-Slid. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular memt>er Indudes: ' 

coating the interior surface of the tubular member with a lubricant 

1 5. The method of daim 1 , wherein iMbricating the interface between the 
expansion cone and the tubular member indudes: 

coating th^ interior.surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricantio the interior surface of the tubular 
member. 

16. The n^ethod of daim 14. wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consisting of C-Lul>e-10, OPHOS-58^. and C-PHOS-58-R. 

16. The method of daim 14, wherein the lubricant provides a sliding friction . 
GoefRdent of less than about 0.20. 

19. The method of daim 14. wherein the lubricant \s chmnicalty bonded to the 
Interior suriSaoes of the tubular members. 

20. The method of daim 14. vvherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. 

21 . The method of daim 14. wherein the lubricant is adhesively bonded to the 
interior surface of ttie tubular nriembers. 

22. The method of daim 14. wherein the lubricant indudes epoxy. molybdenum 
disulfide, graphite, aluminum, copper. alumislBcate and polyethylenepolyamihe. 

23. A method of coupling a tubular member to a preexisting stmcture. 
comprising: . ^ 

positioning the tubiilar member and an expansion cone within the preexisting 
structure; 

anchoring the tubular menriber to the preexisting structure; and 

axially displadng the expansion cone relative to tte tubijiar member by 
pulling ttie expansion cone through tiie tubular memben 

wherein the tubular member indudes: 

an annular member, induding: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength ttiat varies less ttian about 10 %; 

imperfections of less titan about 8 % of ttie wall thickness; 

no failure for radial expanstons of up to about 30 %; and 

no necking of ttie walls of the annular member for radial expanstons of up to 
about 25%. 
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24. A method of coupling a tubular memt)er to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preex^ng structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchorirtg the tubular nrnmber to the preexisting structure; and 
axialiy dis{}iadng the exparision cone relative to the tubular member by 
putBng the expansion cone through the tubular member. 

25. The method oT daim 24, wherein the lubricatirig fluid comprises: 
BARCH-UB GOLD-SEAL™ brand driHIng mud lubricant 

26. A niethod of oouplir^ an expandable tubular member to a preexisting 
structure, oonr^ing; 

positioning the iaxpandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axialiy dispiadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member indudes: 

a first tubular memben : 

a second tubular memben. and 

a threaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection induding: 

one or mors sealing members for sealing the ihterfobe between the first and 
second tubular members. . 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members Is not positioned adjacent to an end portiOT of ttie threaded 
connection. 

30. The method of daim 26, wherein a plurality of the sealirtg memt)ers are 
positioned adjacent to an end portion of the threaded conneclipn. 

31 . A method of coupling an expandable tubular mernber to a preexisting 
structure, comprising: 

positioning ttie expandable tubular.member and an expansion cone within 
the preexisting structure; 

arichoring the expandable tubular member to the preexisting structure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the expandable tubular member indiKles a plurality of tubular 
members having threaded portUns that are coupled to one another by the pro^ 
of: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 

curing the sealant 

32. The method of daim 31. wherein the sealant Is selected from the group 
consisting of epoxies, thermosetting sealing compounds, curable seallr^ 
compounds, and seallhg oompcninds having polymerizable materials. 

-/ 

33. The method of daim 31. further Including: 

initially curing the sealant prior to radially expanding the tubular members; 
and 

finally curing the sealant after radially expanding the tjubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method of daim 31 , wherein the sealant Is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 , wherein the material properties erf the sealant are 
sut)6t9ntially stable for temperatures ranging from about 0 to 450 7. 

37. The niethodofdaim 31, further including: 

applying a primer to the threaded portions of the tubular members prior to 
ooating the tlveaded portions of the tubular members with the sealant 

38. The method of ddim 37, wherein the primer indudes a curing catalyst 

39. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the (^r one of the tubular members. 

40. The method of daim 37/wheretn the prinwr indudes a curing cata^^ 

41 . A method of ooupHng a tubular member, to a preexisting structure, 
con^flsing: 

positioning the tubular mernber and an expansion cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting structure; and 
axially dispiadng the expansion cone relative to the tubular member by 

pulling the expansion pone throujgh the expandable tubular member, 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting stnjdure; and 
a sealing element positioned between the rings for sealing the Interfeoe 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expanston cone within 
the preexisting structure; 

anchoring the expandable tubular memt>er to ttie preexisting structure; and 

axially dispiadng the expansion cone relative to the expandable tubular 
member by pulling the expansion conis through the expandable tubular member, 

wherein the tubular member indudes one or nrxxe slots. 
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43. The method of daim 42, wherein the slots are provided at a preexpanded 
portion of the tutnilar member. 

44. The rrnthod of daim 42, wtierein the slots are provided ate non- 
preexpanded portion of the tubular memt)er. 

45. A method of coupling a tubular rhember to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memt)i9n 

wherein the tubular member includes: 

a first preexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sealing element; arki 

a second preexpanded portion coupled to the intemiedlate portion. 

46« A method of coupling a tubular membeir to a preexisting stnjcture, 
comprising: 

positioning the expandal)ie tubular men^r and an expansion cone within 
the preexisting structure; 

anchorir>g the expandable tubular member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
app^ng an axial fbn::e to the expansion cone; 

wherein the axial force indudes: 

a sut>starTtially constant axial force; and 

an increased axial force. 

47. The nriethod of daim 46, wherein the increased axial force is provided on a 
periodic basis. 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random tiasis. 

49. The nr^thod of daim 46, whereiri the ratio of the increased axial force to the 
5 si^tantialiy constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a lut)ular member to a preexisting structure, 
comprising: 

positioning the tubular member arid an expansion cone within the preexisting 
10 structure; 

anchoring the tubular member to the preexisting structure: and 
axiaDy displacing the expansion cone relative to the expandable tubular 

memb«^ by pushing and pulling the expansion cone through the expandable tubular 

member. 
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52. The method of daim 51 , wherein pushing the expansion cone Indudes: 

injecting a pressurized fluidic material into contact with the expansion cone. 



53. A method of coupling a tubular member to a preexistirig structure. 
20 oomprisihg: 

positioning the tubular member and an expansion borie within the preexisting 
structure; 

anchoring the tutHilar member to the preexisting structure; 
axially displaidng the expansion cone relative to the tubular member by 
25 pulling the expanston cone through the expandable tubular memben and 

injecting a curable fluidic sealing material between the tubular membisr and 
the preexisting structure prior to axially dispiadng the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure. 
30 comprising: 

positioning the tubular nKa»mber and an expansion cone within the preexisting 
structure; 

anctoring the tubidar member to the preexisting structure by increasing the 
size of the expansion cone; and 
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axialty displacing the expansion pone relative to ttie tubular niember by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
5 conr^rising: 

positioning the tubular member and ah expansim cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular memben and 
1 0 axiaiiy displacing the expansion cone relative to the tubular member by 

puilbftg the expansion cone through the tubular member. 

56. A method of oo(q>ling an expandable tubular member to a preexisting. . 
structure, comprising: . 

15 posittoning the expandaUd tubular nrienritier, an expansim 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axlally displacing the expansion cone. 

57. A mrthod of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubitfar member and an expansion cone within the preexisting 
25 structure; 

e)qplosively anchoring the tubular member to the preexisting structure; and 
axiaiiy displadng the expansion cone relative to ttiis tubular men^ 

58. A method of coupling an expandable tubular to a preexisting structure, 
30. comprising: 

fixing ttie position of .an expansion cone within the preexisting structure; 
driving the expandable tubular member onto the expansion cone in a first 
direction; and 

axlally displacing the expansion cone in a second direction relative to ttie 
35 expandable tubular member; . 
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wherein the first and second directions are different 

59. A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
wHhtn the pre-existing structure; 

releasing the iBsilient anchor; and 
axialiy displacing the expansion cone within the expandable tubular member. 

60. A method of coupling ah expandable tubular member to a preexisting 
stmcture, conrq>rislng: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by: 
pivoting one or more engagement elements; and 
axialiy disp^dng the expansion cone. 

61. The method of daim 60, wherein pivoting the engagement elements 
includes: 

actuating the engagement elements, 

62. The method of daim 60, wherein pivoting the engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60, whprein pivoting the engagement elements 
indudes: 

dispiadng the expandable tubular member. 

64. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

pladng a quantity of a fluidic material onto the expandable tubular member to 
anchor the cixpandable tubular member to the pree)d8ting structure; and 
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axiaily displacing the expansion cone. 

65. The method of daim 64, wherein the fluidic material comprise a t>arite plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure by 
injecting a quantity of a hardenable fluMic material into the preexisting structure; 

at least partially curing the hardetlable fluidic sealing material; and 

axlally displadng the expantion cone, 

68. A method of coupling an expandable tubular menrter to a preexisting 
structurBt comprising: 

piadng the expandable tubular member and an expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tubular member iri a downward 
direction. 

69. A method of coupling an expandable tubular merrAier to a preexisting 
stnicture, comprising: 

piadng the expandable tubular member and an expansion cone within the 
preexisting stojcAjre; 

tnjectffig a quantity of a first fluidic material haying a first density into the 
regton of the preexisting structure outside of the expandable tubular member; and 

Injecting a quantity of a second fluidic material having a second density into a 
pprtion of the expandable tubular nrmnber below the exparision cone; 

wherein the second density is greater than the first density. . 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 
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pladnig the expah(teble tubular member 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 

pressurizing an interior portion of the expiandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and . 

applying an axial force to tt)e expandable tubular member. 

72. An apparatus for coupBhg a tut>ular member to a preexisting structm, 
comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexteUng strucbjre; and 

an expansion cone movaUy coupled to the expandable tubular memte^ 
adapted to radially expand the expandable tubular member, including: 

a housing including a tapered first end and a second end; 

one or more grooves fomned in the outer surface of the tapered first end; and 

one or more a)dal flew passages fluididy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves comprise drcumferehtiai 
grooves. 

74. The apparatus of daini 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portioh of the housing. 

76. The apparatus of daim 72, wherein tifie axial flow passages comprise axial 
grooves. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least abcnit 3 iriches iri the drcurnfererittal direction. 

78. The apparatus of daim 76, wherein the axial grooves exterld from the 
5 tapered first end of the tx>dy to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooves. 

1 0 80. The apparatus of cteim 76, wherein the axial grooves extend from the 
tapered first end <rf the body to the second arid of the body. 

81 . The apparatus of daim 72, wherein the 9xial flow passages are positioned 
within the housing of the e^cpansion pone. 

15 

82. The apparatus of daim 81 , wherein the axial flow passages extend from the 
tapered flrst end of the body to the grooves. 

83. The apparatus ofdaim 81, wherein the axial flow passages extend fi^ 
20 tapered flrst erxl of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend fi^ 
second end of the body to the grooves. 

25 85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flpw passages 
indude filters. 

30 

87. The apparatus cf daim 72, wherein the cross sectibnal area of the g^ 
greater than the (roes secUbnal area of the axial flow passages. 

. 88. The apparatus of daim 72, wherein the cross-isectional area of the grooves 
35 rar^ from about 2X10^ in^ to SXia^inl 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from at>out 2X1(r* in^ to 5X10^ in^ 



5 90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the t)ody ranges from atxHjt 10 to 30 degrees. 
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91 . The apparatus of daim 72, wherein the groove are ooncerrtrated in a trailing 
edge portion of the tapered first end. 

9Z The apparatus of daim 72, wherein ttie angle of indination of the axial flow 
passages relative to the longitudinal axis of the expansion oorte is greater than the 
angle of attack of the first tapered end. 



15 93. The apparatus ofdaim 72, wherein the grooves indude: 
* a flow channel having a ftat radius of curvatur^^ 
a first shoukter positioned on one skle of the flow channel having a second 
racflus of curvature; and 

a second shoukler positioned on the other side of the flow channel having a 
20 third radius of ourvabjre. 

94. The apparatus of dairrt 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages include: 

a flow channel haying a first radius of curvature; 

a first shoulder posittoned on one side of the flow channel having a second 
radliA of curvature; and 

a second shoulder posittoned on the other skto of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of daim 95, wherein the first, second and third radii of 
curvature are substantially equal. 
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97. TTie apparatus of daim 95, wherein the second radius of curvature is greater 
than the third radius of curvature. 

98. An apparatus for coupling an expandable tubular member to a preexteting 
structure, comprising: 

an expandable tubular rnember, 

an anchoring device adapted to couple the expandable tubular member to 
the preexteting structure; and 

an expansion cone movabiy coupled to the 6xpandat>ie tubular member and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

an annular memt>6r, having: 

a wall thickness that varies less than aboxA 8 %; 

a hoop yield strength that varies less than about 10 %; . 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about 30 %; and 

ilo necking of the walls of the annular member for radial expahstons of up to 
about25%. 

90. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring devtoe adapted to couple the expandable tubular member to 
the preexisUng structure; and 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular niember, and 

a threaded connectton for coupling the first tubular member to the second 
tubular meniber, the threaded connection including: 

one or more sealing members for sealing the interface between the first and 
second tubular members. 
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100. The apparatus of dafm 99, wherein the threaded connection comprises a 
pin and box threaded connection. 

101. The apparatus of dalm 99. wherein the sealing memt)ers are positioned 
adjacent to an end portion of the threaded conriection. . 

10Z The apparatus of daim 99, wherein one of the sealing memi)ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing memt>ers is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an jBxpandable tubular merhber; 

an anchoring device adapted to couple the expandable tubular rnember to^ 
the preexisting structure; and 

an expansion cone movaMy coupled to the expandable tubular member and 
adapted to radially expand the Expandable tubular rnernber, 

wherein the expandable tubular rhember indudes: 

a layer of a iubricarit coupled to the interior surfece of the tubular r^ 

105. The apparatus of daim 104. wherebt the iut>ricant comprises a metallic soap. 

106. The apparatus of daim 104. Wherein the lubricant is selected from the group 
consisting of C-Lut)e-10. C-PHOS^58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a sliding fHction 
coefficient of less than about 0.20. ^ . 

108. The apparatus of daim 104. wherein the lubricant is chemically bonded to 
the interior surface of the expandable tutMilar member. 
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109. The apparati^ of daim 104, wherein the lubricant is mechanicany bonded to 
the interior surface of the expandable tubular member. 



110. The apparatus of daim 104, wherein the lubricant Is adhesively bonded to 
5 the interior surface of ttie expandable tubular member. 

111. The apparatus ofdalm 110, wherein the lubricant indudesepox^^ 
molybdenum disulfide, graphite, alurninum. copper, alurnisOto 
polyathyten^lyamine. 

10 

112. An apparatus for coupling an expandable tubular member to a preexisting . 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 

19 ' the preexisting structure; and 

ari expansion cor)e rrxivably coupled to the expandable tubular nnernber and 
adapted to radially expand the expandable tubular member, 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

113. The apparatus of daim 112, wherein the sealant is selected from the group 
consisting of epoxies, thennosetting sealing compounds, curable sealing 

25 corrqxHinds, and sealing compounds having polymerizable nnaterials. 

114. The apparatus of daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 lis. The apparatus of daim 112, wherein the sealant can be stretched up to , 
about 30 to 40 percent without failure. 

116. . The apparatus of daim 112, wherein the sealarit is resistant to conventional 
wellbore fluidic materials. 

35 
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1 1 7. The apparatus of dalm 112. wherein the material properties of the sealant 
are substantially staMe for temperatures ranging from al>out 0 to 450 

1 1 8. The apparatus of daim 11 2, wherein the threaded portions of the tubular 

5 members include a primer for Improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprteing: 

10 an mpandaUe tubular member, 

an anchmng device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone moviably coupled to the expandable tubular member and 
adapted to radially, expand the expandable tubular rhemb^ . 
15 wherein the expandable tubular member includes: a pair of rings for 

engaging the preexisting structaire; and 

a sealing element positioned between the ririgs for sealing the interface 
between the tubular rhember and the preexisting structure. 

20 120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movabjy coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular rnernben 

wherein the expandable tubular member includes one or more stots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
30 portion of the expandable tubular member. 

122. the apparatus of daim 1 20, wherein the slots are provided at a non- 
preexpanded portton of the tubular member. 
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1 23. An apparatus for ooupiing an expandable tubular nnember to a preexistmg 
structure, comprising: 

an expandable tubular nf)erTd)en 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone niovably coupled to the expandable tubular member and 
adapted to radially expand the expandatHe tubular memben 
wherein the expandable tubular member includes: 
a first preexpanded portion; 
10. an intemnediate portion coupled to the first preexpanded portion including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An appairatus for coupling an expandat>ie tubular member to a preexisting 
15 structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movably coupled to the expandisible tubular member and 
20 adapted to radially expand the expandable tubular member; and 
a vaWeabie fluid passage coupled to the anchoring device. 

1 25. An apparatus for opupling an expandable tubular member to a preexisting 
sfhjcture, comprising: 

25 a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support nriemben 
• an expandable tubular member coupled to the expansion cor)e; and 

an anchorir^ device coupled to the second support member adapted to 
30 couple ttie expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansbn cone. 

126. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is greater than the inside dianieter of the expamteble tutniiar member. 
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1 27. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone IS approximately equal to the outside diameter of the expandable tubular 
member. 



5 128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member. 

a second support nmrnber coupled to the first support memte^^ 
an expanston cone coupled to the first support inernben 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive andioring device coupled to the second support member 
adapted to ooiipie tte expandable tubular member to the preexisting structure. 

129. An apparatus for cwpling an expandable tubular member to a preexisting 
ISl ' structure, comprising: 

a support nrmnben 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to ths expansion cone. . 

20 130. An apparatus for coupling an expandable tubular merhber to a preexisting 
structure, comprising: . 
a support member; 

an expandable expansion cone coupled to the support member; and 

an expandable tubular meniber coupled to the expandable expansion cone. 

2& 

1 31 . The apparatus of daim 130, wherein the expandable tubular membdr 
indudes one or more anchoring devices. 

132. The apparatus of daim 130, wherein the expandable tobular member 
30 indudes a slotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting structure, 
comprising: 

a support member; 
35 an expansion cone coupled to the sun>ort member, 
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an expandable tubular member coupled to the expansion cone including one 
or more shape nuemory metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupling an expandat>le tutnilar member to a preexisting 
structure, comprising: 

a support member, 

ah expansion cone coupled to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. The apparatus of daim 134, wherein the resilient anchor Indu 
15 a resilient scrolL 

136. The apparatus of daim 134, wherein the resilient anchor Indudes: 
one or mbre resilient arms. 

20 137. Theapparatusof daim ^34, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

. 138. The apparatus of daim 134, wherein the resilient anchor Is adapted to nrtiate 
with the expansion cone. 

25 

139. An expandable tubularnr)ember, comprising: 
an expandable tubular body; 

one or more resilient panels coupled to V)e expandable tubular body; and 
a release member reieasably coupled to the resilient panels adapted to 
30 ' controliably release the resilient panels. 

140. An apparatus for coupiir^ an expandable tubular member to a preexisting 
structure, comprising: 

a support merinber, 
35 an expansion cone coupled to the support member, . 
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an expandable tubidar member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
5 engaging the preexisting stnjcture. 

141. The apparatus of daim 140. further including one or more corresponding 
actuators for pivoting the spil(^. 

10. H2i An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a supportmemben 

an expansion cone coupled to the support member, 

an exparxlable tubular member coupled to the expandable expansion cone; 

15 and 

ah anchor coupled to the expandable tubular member, indudirig: 
one or more petal baskets pivotally coupled to the expandable tubular 
member 

20 143; The apparatus of dalm 142, further including one or more corresponding 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member, 

an expahston cone coupled to the support member 
an expandable tubular member coupled to the expansion cone, including: 
• a stotted portkm provUed at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, com(Mlsing: 

a support memt)er; 
an expanston cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt)er and an end portion of the 
expandable tubular memben and 

a mass coupled to the end portion of the expandable tubular memben 
wherein the weight of the mass greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular memben 

146. An apparatus for coupling an expandable tubular mefmber to a preexisting 
structure, oomprtelng: 

a support member Including a fluid passage; 
10 ah expansion opne coupled to the support itienrd>er: 

an expandable tubular member coupled to the expansion cone; 
a slip joint coupled tQ the expansion cone; 
an end plate coupled to the slip joint; 

a flcdd chamber coupled to the fluid passage, the fluid chamber defined by 
1 5 the-interior portion of the 9xparidable tubular member between the expansion cone 
and the end plate. 

147. A nriethod of coupling a tubular rnember to a preexisting structure, 
comprising: 

20 positioning the tubular merTd)er and an mpansion cone within the preexisting 

structure; 

axlally displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

25 ^ 

148. The method of daim 147. wherein a)daliy displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of claim 147. wherein axially displacing the expansion cone 
includes: 

injecting a fluidic material Into the tubular memt)er. 
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1 50. The method of daim 147, wherein axialiy displadng the expansion cone 
indudes: 

147 



applying a tensile force to the expansion cone. 

151 . The method of claim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular nrtember. 

152. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

dispiadng the expansion cone out of the tutHilar member. 

153. The method of daim 147. wheiein axially dispiadng the expansion oone 
radisAy expands the tubular member by about 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
tubular nrienriber radially expands the tubular member by u^ 

155. The nr]«ttK)d of daim 147, whereat applying direct radial pressira to the 
tubular member indudes applying a radial force at discrete locals. 

156. The niethod of daim 147, wherein the preexist^ 
weltbore casing. 

1 57. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

1 58. The method of daim 147, wherein the preexisting structure indudes a 
stnjdural support 

1^. An apparati^. comprising: 

a tubular member coupled to a preexisting structure; 

wherein the tubular member is coupled to the preexisting structure by ttie 
process of: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

axially dispiadng the expansion cone; 
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removing the expansion oone; and 

applying direct radial pressure to the tubular niember. 

160. The apparatus of daim 159» wherein axially displacing the expansion cone 
5, indudes: 

pressurizing at least a portion of the interior of the tuinjlar memt)er. 

161 . The apparatus of daim 1 59. wherein axiaily dtepladng the expansion cone 
indudes: 

10 injedir^ a fluidtc material into the tubular member. 

162. The apparatus of daim 1 59, wherein axially displacing the expansion cone 
indudes: 

applying a tensile force to the iaxpansion obne.^ 

15 

163. The apparatus of daim 159, whernn a)dally dispiadng the expansion cone 
indudes: 

dispiadng the expansion cone into the tubular member. 

20 1 64. The apparatus of daim 1 59, wherein axially displacing the expahsior) cone 
indudes: 

dispiadng the expansion cone out erf the tubular member. 

165. The apparatus of daim 159, wherein axiaily dispiadng the expansion cone 
25 radially expands the tut)ular member by about 1 0% to 20%. 

166. The apparatus of daim 159. wherein applying direct radial pressure to the 
tubular member radially expands the tubular memt^r by up to about 5%. 

30 167. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubuiar member indudes applying a radial force at discrete locations. 

168. The apparatus Of daim 159, wherein the preexisting structure indudes a 
weDbore casing. . 

35 
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169. ' The apparatus of dairn 159. wherein the preexisttng structure includes a 
pipdine. 

170. The apparatus of dalm 159» wherein the preexisting stnicture includes a 
5 structural support. 

171. A system for coupling an expandable tubular member to a preexisting 
structure, pomprfeing: 

means for posKIohing the tubular member and an expansion cone within the 
10 preexisting structure; 

means for andioring the tubular member to the preexisting structure; 

means for axlally displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular member; and 

nnrans for lubricating the tnterfeoe between the expansion cone a^ 
15 tubular member. 

172. The system of daim 171, wherein the means for lubricating the interface 
between ttie expansion oone and the tubular member includes: 

means for ir\|ecting a lubricating fluid into the trailing edge of the interface 
20 between the expansion cone and the tubular member. 

173. The system of daim 172. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 oentipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudte: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system (rf dairn 172, wherein the means for injecting ihdudes; 
means for injecting lubricating fluid into the area around the axial mklpi>int of 

30 a first tapered end of the expansion oone. 

176. The system of daim 172, wherein the means for injecting indudes: 

means for injecting lubricating fluid into a second ertd of the expansion cone. 
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The system of daim 172. wherein the means for injecting indudes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

178« The system of daim 172, wherein the means for injecting includes: 
5 means for injecting lubricating fluid into an interior of the expansion cone. 

1 79. The system of daim 1 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid through an outer surfoce of the expansion 

cone. 

10 

180. The system of daim 172, wherein the means for injecting indudes: 
means for injecting the lubricating fluid into a plurality of discrete locations 

along 0ie trailing edge portion. 

15 181. The system of cteim 172, wherein the lubricattng fluid cornp 
drilling mud. 

182. The system of daim 172, wherein the lubricating fluid further indudes: 
TorqTrlmlll; 

20 EPMudlib;and 
DrillN-SIW. 

183. The system of cteim 172, wherein the lubricating fluid comprises: 
TorqTrimlll; 

25 . EP Mudlib; and 
DrillN-Slid. 

1 84. The system of daim 711, wherein the means for lubricating the interface 
between the expansion cone and the tubular member indudes: 

30 means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171, wherein the means for lubricating the Interface 
between the expansion cone and the tubular member indudes: 

means for coating the interipr surfooe of the tubular member with a flrst part 
35 of a lubricant; and 
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means for applying a second part of the tubricant to the .interior surface of the 
tubi^rn)emt)er. 

186. The system of daim 184, wherein the lubricant coniprises a metallic soap. 

187. The system of dalm 164, wherein the lubricant is selected fifxmi the group 
consisting of C4.ube-10, C-PHOS-58-M, and C-PHOS-58-R. 

188. The system of daim 184, wheiein the lubricant provides a sliding friction 
10 ooeffictentofless than about 0.2b. 

189. The system of dalm 184, wherein the lubricant is chemically bonded to the 
Interior surfaces of the tubular members. 

15 190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
Interior surfaces of thd tubular fhenibers. 

191. The system of daim 184, wherein the lubricant is adhesively bonded to the 
interior surfeoe of the titular memt>srs. 

20 ^ • ' ' " -. ■ 

192. The system of ddim 184, wherein the lubricant indudes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumlsilicate and polyethylenepdtyamine. 

1 93. A system for coupling a tubular member to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 

a}dalty displadng the expansion cone relative to the tubular nriember by 
30 pulling the expansion cone through the tubular member 

wherein the tubular member indudes: 
. an annular member, induding: 

a wall thidcness that varies less than iErt^ 

a hoop yield strength that varies less than about 10 %; 
35 imperfecttonscrf less than about 8% of the wall tNdcness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the v^its of the annular nrt6mt>er for radial ex^ 
al)out25%. 

5 1 94. A system for coupling a tubular mennber to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positionir^ the tubular member and an expansion cone Within the preexisting 
structure; 

10 anchorir^ the tubular member to the preexteting structure; and 

axlalty dispiadng the expansion pone relative to the tubular member by 
puHing the expansion cone through the tubular member. 

195. The system of daim 194; wherein thelut^icating fluid compri^ 
ISi BARO-LUB6Ol^EAL^bren0 drilling mud lubricant. 

1 96. A system for coupling an expandable tubular mernber to a preexisflng 
structure, comprising: 

medns for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

mesurts for anchoring the expandable tubular member to ttie preexisting 
structure; and 

means for axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member; 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular meifnber, and 

a threaded connecHon for coupling the first tutniiar memi)er to tlie second 
30 tubular memt)er, the threaded connection including: 

one or more sealing menobers for sealing the interface between the first and 
second tubular mernbers. 

197. the system of daim 196. wherein the threaded connecHpn comprises a pin 
35 and box threaded connection. 
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198. The system of daim 196. wherein the sealing members are positioned 
adjacent to an end portk)n of the threaded oc^nectton. 

5 1 99. The system of daim 1 96. wherein one of thQ sealing memt>ers is positioned 
adjacent to an end portion erf the threaded connection; and wherein arK>ther orte of 
the sealing memtiers is not positior^ adjacent to an end portion of the threaded 
connection. 

10 200. The system of daim 1 96, wherein a plurality of the sealing members are . 
positioned adjacent to an md portiqn of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, cornprising: 

15 means for positioning the expandable tubular member and an ex^ 

cone Within the preexisting structure: 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expan^on cone through the expandable tubular 
memtier; 

wherein the expandable tobular member indudes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: 

25 coating the threaded portions of the tubular meml)ers with a sealant; 

coupling the threaded portions of the tubular membere; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
30 consisting of epoxies, thermosetting sealing compoimds, curable sealing 

compounds, and sealing compounds having polymerizable materials. 

203. The system of daim 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 members; and 
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means for finally curing the sealant after radially expanding the tubular 
members. 
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204. The system of dalm 201 , wherein the sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of daim. 201 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 

10. 206. The system of dalm 201, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 T. 

207. The system of daim 201, ftirtherinduding: 

means for applylrig a prirner to the threaded portions of the 
15 prior to coating the threaded portions of the tubular members with the sealant 

208. The system of daim 207, wherein the printer indudes a curing catelyst 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubiriar members and the sealant is appHed to the threaded 

portidn of the other one of the tubular members. 

210. the system of daim 207^ wherein the primer indudes a curing catelyst. 

25 211. A system for coupling a tubular member to a preexisting stnjcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axially displadng the expansion cone relative to the tubular member by 

pullhg the expansion cone through the expandable tubular memt>er; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 
35 between the tubular rnernfaier and the preexisting structure. 
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212. A system^orooupGng a tubular member to a preexisting st^^ 
comprising: 

positioning the expandable tubular menfiber and an expansion cone within 
5 the pree)dsting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular meniber includes one or nrKke stots^^ 

10 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular menriber. 

214. The system of daim 212, wherein the skits are provided at a non- 
15. preexpanded portion of the tubular nriember. 

215. A system for coupling a tut)ular member to a premisting structure, 
comprlsihg: 

positioning the.expandaUe tubular men4)er and an expansion cone within 
20 the preexisting structim; 

anchoring the expandable tubular member to the preexisting structure; and 

axially disptadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member; 

wherein the tubular menrber indudes: 
25 a first preexpanded portion; 

an intennediate portion coupled to the first preexpanded portion Induding a 
sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

30 21 6. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expan^on cone within 
the preexisting structure; 

anchoring the expandable tubuiarmember to the preexisting stmcture; and 
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axially displacing the expansion cone relative to the expandable tubular 
meniber by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force includes: 

a substantially oohstant axial force; and 

an increased axial force. 

217. The system of daim 216« wherein the Increased axU force Is provided on a 
periodic basis. 

218. The system of daim 216, wherein the increased axial force is provided on a 
random basis. 



219. The system of daim 216, wherein the ratio of the jncreased axial force to the 
15 substantially constant axial force ranges fifomabout5 to 40%. 

220. A system for coupling a tubular member to a preexisting stmcture, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
20 pnBexisting structure; 

means for anchoring the tubular member to ttie preexisting structure; and 
means for axially displadng the expansion cone relative to tiie expandable 

tubular member by pushing and pulling the expansion cone through the expandable 

tubular member. 
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221. The system of claim 220, wherein the means for pushing ttie expansion cone 
includes: 

means for injecting a pressurized fluidic material into oontad with ttie 
expansion cone. 



222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positionirig the tubular member and an expansion cone wittiin ttie 
preexisting structuipe; 
35 . means for anchoring the tubular member to ttie preexisting strudure; 
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means for axially displacing the expansion cone relative to the tutnilar 
memtier by pullbig the expansion cone through the expandable tubular nnemben 
and 

means for injecting a curable fluidtc seaflng materfal betwron the tubular 
5 nfiember and the preexisting stnicture prior to axially displacing the expansion cone. 

223. A system for coupling a tid)ular member to a preexisting structure, 
cofhprising: 

means for positioning the tubular menrt)er and an expansion cone within the 
10 preexisting stmcture; . 

means for arichoring the tubular meml>er to the preexisting stmcture by 
Increasing the size of the expansion cone; and 

nrieans for axially dispiadng the expansion cone 'relative to the 
member by pulling the expansion cone through the tubutor member. 

15 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone withiri the 
preexisting structure: 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubularmemben and 

means for axially displacing the expansion cone relative to the tubular 
^ member by pulling the expanslqri cone thrdugh the tubular member. 

25 225. A system for coupljng an expandable tubular member to a preexistlrig 
. structure, comprisirig: 

means for positiohing the expandable tutnilar member, an expansion cone, 
and an anchoriifig device withiri the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 means for anchoring the expandable tubular member to the preexisting 

stnicture using the anchoring device; and 

means for axially displacing the expansion cone. 

226. A system for odupling an expandable tubular rnember to a preexlsta'n^ 
35 structure, comprising: 
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r- means for positioning the tubular memt>er and an expansion cone within the 

^ preexisting structure; 

^ means for explosively anchorjng the tubular wemher to the preexisting 

I structure; and 

^ 5 means for axially displacing the expansion cone relative to the tubular 

memt>er. 

227. A system for coupling an expandable tubular to a preexisting stmcture» 
comprising: 

P 10 means for fbdng the position of an expansion cone .within the preexi^^ 

structure; 

r means for driving the expandabte tubular member onto the ^q)ans 

in a firet direction; and 

r means for axially displacing the expansion cone in a secorKi direction relative 

^ 15 to the expandable tubular memben 

r wherein the first and second directions are different 

r- 228. A system for coupling an expandable tubular member to a preexisting 

\'i structure, comprising: 

i ^ 20 means for placing the expandable tubular* an expansion cone, and a resilient 

I I anchor within the preexistirig structure; 
i ^ means for releasing the resilient ancNni and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to the preexisting 

structure that includes means for pivoting one or more engagement elements; and 
means for axially displacing the expansion cone. 
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230. The system of daim 229, wherein the means for pivoting the engagement 
elemente includes: 
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means tor actuating the engagement elements. 



231 . The system of daim 229, wherein the means for pivoting the engagement ■ ^ 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement ^ 

elements. 

232. TTie system of daim 229« wherein the means for pivoting the engagement 
elements includes: 

10 nrieans for displacing the e)q[)andable tubular meni^ *! 

233. A system for coupling an expandable tutnilar member to a preexisting ^ 
structure, comprising: 

means for placing the expandable tubiriar member and an expansion cone . H 
15 into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular n 
member to anidK)r the expandable tubular menrriter to 

means for axiallydispladng the expansion bone. . 

20 234. The system of 'daim 233, whereiii the fluidic material comprises a barite plug. ^ 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 



236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

nteans for anchwlng the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partially curing the hardenable fluidic sealing material; and 
means for axially dtepladng the expansion cone. 

237; A system for coupling an expandable tubular member to a preexisting 
35 structure, comprising:. 
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means placing the expandable tubular member and an expansion oone 
within the preexisting structure; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandat)le tubular member and an expansion oone 
within the preexisting stnjcture; 
10 nrieans for injecting a quantity of a first fluidicmateri^^ 

into the region of the preexisting structure outeide of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic nmterial having a second 
density into a portion of the expandable tubular member below the expansion oone; 
1 5 wherein the second density is greats than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

means for placing the expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expanston cone; and 
meanb for pressuriang an interior portion of the expandable tubular member 
25 below the expansion conis. 

240. A system for coupling an expandable tut>ular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular n^ember and an expansion cone 
30 into the preexisting structure; and 

nieans for applying an axial force to the expandable tubular nnember. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprising: 
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means for positioning the tubular mennt>er and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for remoN^ng the expansion cone; and 
5 means for applying direct radial pressure to the tubular member. 

242. The system of dalm 241 , wherein the means for axially displacing the 
expansion corie includes: . .. 

means for pressurizing at least a portion of the interior of the tubular 
10 member. 

243. The system of daim 241 . wherein the means for axially displacing the 
expansion opne indudes: 

means for injecting e fluidlc rnaterial jrito the tubular member. 

15 

244. The system of daim 241 , wherein the means for a)daily dispiadhg the 
expansion opne Jndudes: 

means for applying a. tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

meians for displadng the e^nsldn cone Into the tubular member. 

246. The systenri of daim 241 . wherein the means for axially displadng the 
25 expansion cone indudes: 

means for displadng ttieexpansion cone out of the tubular member. 

247. The system of dalm 241. wherein the means for axially displadng the 
expansion cone radially expands the tubular rnember by about 10% to 20%. 
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248. The system of dairn 241 . wherein the means for applying dired radial . 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of daim 241 , wherein the means for applying direct radial 
pressure to the tubular n(ieiTit>er includes meara for applying a radial iorca at 
discrete locations. 

250. The system of daim 241 , wherein the preexisting structure includes a 
weitt)ore casing. . 

251. The system of daim 241, wherein the preexisting strudure indudes a 
pipeline. 

252. The system of daim 241 , wherein the preexisting structure includeis a 
structural support 
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